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FOREWORD

This report presents the guidance presettings and the associated Preliminary
Launch Vehicle Operational Flight Trajectory for the AS-206A Mission. The
analyses and documentation were performed by the Aerospace Physics Branch,
Chrysler Corporation Space Division, within the scope of NAS8-4016,
Modification MSFC-1, Amendment 16, BB Item 3.1.3-10.
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SUMMARY

This document presents the S-IB stage steering program and the Iterative
Guidance Mode (IGM) presettings for the AS-206A Mission. In addition, the
associated AS-206A Preliminary Launch Vehicle Operational Trajectory and

a summary of the SA-206 Launch Vehicle performance characteristics are
presented for review and critique.

The S-IB stage tilt program was derived to provide a near zero angle of
attack history throughout the high dynamic pressure region of flight
assuming a zero wind profile. However, the AS-206A Preliminary L/V
Operational Trajectory was generated using a mean April head/tail wind
profile. A summary of the end conditions of flight are presented below:

S-IB/S-IVB S-IVB Guidance

Separation Cutoff Signal
Flight Time (sec) 143.34 580.46
Altitude (km) 61.18 163.19
Space Fixed Velocity (m/s) 24,62.50 7821.99
Space Fixed Path Angle (deg) 66.35 90.00
Space Fixed Flight Azimuth (deg) 75.46 85.54
Longitude-Positive West (deg) 79.88 62.48
Geodetic Latitude (deg) 28.73 31.50

The nominal SA-206 Launch Vehicle weight in orbit capability is predicted
to be 6,857 pounds in excess of the propellant depletion weight. Based on
an FPR of 1,330 pounds, approximately 5,527 pounds of S-IVB propellant

can be allocated for an inflight alternate mission.



SECTION 1

INTRODUCTION

1.1 MISSION DESCRIPTION: The basic purpose of the Apollo-Saturn 206A
Mission is to launch and test a complete, fully loaded LEM for verification
of LEM subsystems operation and LEM staging fire-in-the-hole abort
capability. The primary objective of the SA-206 Launch Vehicle is to
insert the S—IVB/?U/Payload configuration in a near earth 85/120 nautical
mile elliptical orbit. The payload consists of a Lunar Excursion Module
(LEM), Special LEM Adapter (SLA), and a 25° Nose Cone. (See References 1,
2, and 13.)

The preplanned alternate mission for the AS-206 Mission is to perform a
dual AS-206/207 launch. The inflight alternate mission capability during
S5-IB stage powered flight is for one engine out. The alternate mission
is then seven engine S-IB burn, S-IVB burn and LEM DPS burn to orbit.

The inflight alternate mission during S-IVB stage powered flight is for
loss of thrust. The alternate mission is then LEM DPS burn to orbit.
(See Reference 1.)

1.2 VEHICLE AND ENVIRONMENT DESCRIPTION: The SA-206 Launch Vehicle, for
the purpose of this analysis, is defined by the subsystem characteristics
and data in References 4 and 7-11. A summary of the data is presented

in Appendix A. Revisions and updates will be incorporated in the AS-206A
Launch Vehicle Operational Flight Trajectory.

The atmospheric properties incorporated in the trajectory simulations are
as defined by the 1963 Patrick Reference Atmosphere. The Fischer earth
model and potential function are utilized.

The April mean head/tail wind profiles defined in References 5 and 6 are
included in the Preliminary L/V Operational Trajectory simulation.

1.3 TRAJECTORY GROUNDRULES: The following mission criteria, trajectory
constraints, and vehicle constraints have been imposed on the SA-206 Launch
Vehicle trajectory: (a) Launch from AFETR Pad 37B; (b) Launch azimuth
(fin 1/pad orientation) 90 degrees east of North; (c) Flight azimuth

72 degrees east of North; (d% Orbit insertion conditions for an 85/120
nautical mile elliptical orbit; (e) One degree per second limit on
commanded vehicle attitude rates.




SECTION 2

DISCUSSION

2.1 PRELIMINARY LAUNCH VEHICLE OPERATIONAL TRAJECTORY: The AS-206A
Pre1iEEHEE?"I9V‘U5E?Efi6EEIT1TE3EEESF§”EFEEEEEEH"HE?€ih was generated
using the guidance presettings presented in Tables 1-3. The SA-206
vehicle flight sequence of events and weight statement are summarized

in Tables 4 and 5, respectively. The sequence of events is consistent
with the propulsion data in Reference 7, the J-2 engine firing sequence
in References 8 and 9, and the vehicle mass data defined in Reference 10.
The weight statement is consistent with the referenced mass data and the .
L/V trajectory defined herein.

In order to establish a more realistic nominal trajectory prediction, a
constant force bias equal to + 0.7 per cent of the vehicle sea level
longitudinal thrust has been included in the S-IB stage trajectory. This
action is an attempt to minimize the effects of an apparent systematic
shift in the ground to flight test perfomance level. (See Reference 4.)
In addition, the L/V trajectory simulation incorporated the April mean
head/tail wind profile defined in References 5 and 6.

Summaries of the S-IB and S-IVB stage end conditions of flight are given
in Tables 6 and 7. Tabular listings of pertinent L/V trajectory parameters,
in metric units, are given in Tables 8 and 9 for the S-~IB and S-IVB stages
of powered flight, respectively. The corresponding listings for English
units are given in Tables 10 and 11. Figures 1 and 2 depict the S-IB
stage tilt program and the resulting vehicle pitch attitude rate history.
The S-IVB stage pitch and yaw attitude steering histories are depicted in
Figures 3 and 4. Flight time histories of the S-IB stage angle of attack
and dynamic pressure are presented in Figures 5 and 6. Figures 7 and 8
present trajectory parameter histories pertinent to an analysis of the
phase of flight from S-IB/S-IVB separation to IGM initiation.

A comparison of pertinent trajectory parameters from the Preliminary L/V
Operational Trajectory with those of the two previously published Reference
Trajectories is given in Table 12.

The coordinate systems for the trajectory data presented herein are
consistent with the Project Apollo Coordinate Systems Standards defined in
Reference 12.

2.2 GUIDANCE AND CONTROL: Guidance of the SA-206 Launch Vehicle is
separated into the following three guidance modes:

1) Pre-IGM: An open loop guidance mode in the sense that the
steering commands are prespecified functions of time.

2) IGM: An active closed loop guidance mode with the steering
commands provided by a two-stage, three-dimensional formulation
of the Iterative Guidance Mode (IGM).



3) Orbital: An active guidance mode during the S-IVB/IU orbital
phases of flight in which a series of vehicle attitude maneuvers
are executed.

The Pre-IGM guidance mode provides pitch, yaw, and roll attitude angle
steering commands from liftoff through the S-IB stage powered phases of
flight and the S-IVB stage phases of flight subsequent to IGM initiation.
The Pre-IGM guidance mode is divided into five consecutive time segments.
During each time segment the pitch attitude steering angle is obtained

as a function of time using a third degree polynomial. The flight time
segments, the yaw and roll commands, and the polynomial coefficients derived
for the AS-206A Mission are delineated in Table 1. Derivation of the S-IB
stage guidance presettings is discussed in subsequent paragraphs.

The IGM guidance mode is initiated approximately 3 seconds after jettisoning
the ullage rocket cases. The IGM provides pitch and yaw attitude angle
steering commands throughout the S-IVB stage phases of powered flight to

the time of orbital insertion. The commanded roll attitude angle is zero.
The IGM equations and logic for the SA-206 LVDC Flight Program are defined

in Reference 3. The set of IGM presettings derived for the AS-206A Mission
is presented in Table 3,

The orbital guidance mode provides pitch, yaw and roll attitude commands
for the prespecified L/V maneuvers planned for the orbital phase of the
AS-206A Mission. (See Reference 3. ‘

During the S-IB stage of powered flight, vehicle pitch, yaw, and roll control
are maintained by the four outboard H-1 engines. During the S-IVB phases

of powered flight, pitch and yaw attitude control are maintained by the

J-2 engine with roll attitude control provided by the Auxillary Propulsion
System (APS). Pitch, yaw, and roll attitude control are maintained by the
APS during the orbital phases of S-IVB/IU flight. (See Reference 11.)

2.3 S-IB STAGE PITCH PROGRAM: A trajectory simulation technique which
commands a prespecified vehicle pitch angle of attack (o.) history through-
out the S-IB stage of flight was utilized to shape the SEIB stage tilt
program. It is noted that all trajectory simulations incorporated the
vehicle data referenced herein and the guidance and control modes discussed
above. A family of launch vehicle trajectories was generated in the absence
of any wind profile for a series of «_ histories. From this family, the
trajectory which collectively best sagisfied each of the following criteria
was thosen:

1) S-IB/S-IVB Stage Separation Conditions:
Dynamic Pressure: < 75 kg/m?
Pitch Angle of Attack:~- 0.5 deg.
Vehicle Attitude Rate:~ 0. deg/sec.

2) Near zero pitch angle of attack throughout the high dynamic
pressure region of flight.



3) Commanded vehicle attitude rates less than one degree per second.

L) Aerodynamic Heating:
Aerodynamic heating indicator (AHI) at S-IB staging
comparable to the Reference Trajectory value.

AHI==v/:_9_j§L_. at (.JSZEL
T/y ~ lol m? - rad

5) L/V Weight in Orbit Capability:
Useable S-IVB propellant of at least 1500 pounds referenced
to the S-IVB stage propellant data in Reference 10.

From the selected trajectory, the commanded pitch attitude angle data were
fitted to a third degree polynomial, for three time intervals, using the
method of least squares. The selected tilt program coefficients and the
corresponding time interval for the LVDC Flight Program are presented in
Table 1.

Table 2 presents a time history of the pitch attitude command (X;) to the
control system subroutine utilized in the trajectory simulation program.
The L/V trajectory profile and the data in Table 2 are a result of
simulating the Xy polynomial in Table 1 as follows:

Xy = £(T)
where
T = t-T; + NGMDT
with
t = time from GRR

Ty = time base # 1. (0.2 second after first motion; T = 5.2 sec.)
NGMDT = 1. sec. (Approximation of LVDC major loop cycle time.)

The pitch attitude command (Xc) to the control system subroutine was then

implemented using a pitch attitude angle rate derived from succesaive values
of X
y.

2.4 IGM PRESETTINGS: A set of IGM presettings for the AS-206A Mission was
derived for the AS-206 Launch Vehicle and is presented in Table 3. The
terminology used to define the IGM parameters is consistent with Reference 3.
It is noted that the IGM presettings are strongly dependent on the proposed
flight sequence of events and the S-IVB stage propulsion characteristics defined
for the SA-206 Launch Vehicle. If these data change significantly prior to
flight, then the presettings are subject to change. A review of the presettings
will be made concurrently with generation of the AS-206A Launch Vehicle
Operational Trajectory.




An investigation of the L/V orbital plane targeting conditions is summarized
in Figures 9 and 10. The orbital plane targeting conditions detemmined for
the Reference Trajectory

Argument of Descending Node (6y): 119.0548 (deg)
Inclination (1): 31.6143 (deg)

were used as the base point for the data presented in Figure 9. It is noted
that the Reference Trajectory values yield a near optimum L/V weight in

orbit capability for the SA-206 vehicle considered herein. Therefore,

from a performance standpoint the above IGM parameters are applicable for

the Preliminary L/V Operational Trajectory. Figure 10 depicts the vehicle
yaw attitude angle history for the family of S-IVB stage trajectories
considered. It is concluded that the Reference Trajectory targeting
parameters provide a more desirable vehicle yaw attitude angle flight history.




SECTION 3

RESULTS

An examination of the AS-206A Preliminary L/V Operational Trajectory reveals
that the S-IB stage tilt program and IGM presettings presented herein
satisfy the stated mission objectives and vehicle constraints. The S-IB
stage tilt program was shaped to provide a near zero angle of attack profile
through the maximum dynamic pressure region of flight. However, the
predicted nominal S-IB stage flight trajectory was generated using a

mean April head/tail wind profile. The resulting angle of attack profile
depicted in Figure 5 is deemed acceptable. It is noted that the IGM
presettings are uniquely related to the S-IVB stage propulsion system
characteristics defined for this analysis. If these data change significantly
prior to flight, the IGM presettings presented herein are subject to change.

Table 12 presents a convenient comparison of the AS-206A Preliminary L/
Operational Trajectory with the two previously published Reference

Trajectories. The revised Reference Trajectory reflects the substitution

of a 25° nose cone for the boilerplate Apollo CSM and incorporation of a

three second interval between inboard and outboard engines cutoff. This
configuration is consistent with the L/V trajectory documented herein. It

is noted that the Preliminary L/V Operational Trajectory aerodynamic heating
indicator (AHI) is approximately 8.5% less than the revised Reference Trajectory.

The SA-206 Launch Vehicle performance capability is summarized in Table 5.

It is noted that for the nominal predicted flight approximately 6,857 pounds
of S~IVB stage burnable propellants remain in the tanks. Reference trajectory
analyses indicate that the FPR requirement for the AS-206A Mission will be
approximately 1,330 pounds. Hence, approximately 5,527 pounds of

propellants can be allocated for an inflight alternate mission, i.e., early
S5-IB stage engine out.

The magnetic tapes required for distribution by MSFC, R-AERO-F, are identified
as follows:

Trajectory Listing (Printout Tape):
€CSD/Slidell Reel No. 7178
MSFC Copy: (Transmitted 11/1/66)

Data Tape (B-7 Tape):
CCSD/Slidell Reel No. 4546
MSFC Copy: (Transmitted 11/1/66)
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TABLE 1

PRELIMINARY AS-206 LAUNCH VEHICLE OPERATIONAL TRAJECTORY
S-1B STAGE STEERING PROGRAM

For the time segment t - Tl s 10:

Xy = 00
Xz = 0-
Xx = =.314159 rad. (-18. degrees)

For the time segment 10 < t -~ Tl < 4L7:

Xy = Ao+ T+ A2'1‘2 + A3'l‘3
Ay = -.609233 x10™2  rad.
Ay = +.272268 x 1072  red./sec.
Ay = -.240269 x 1073 red./sec.?
Ay = +.1199L6 x10'5 rad./sec.3

For the time segment 47 < t - Ty =< 96:

— 2
Xy = B+ BT+ BT +B3'r3

> 4

Bo = +.790477 x 1073  rad.

By = -.175372 J:lO__3 rad./sec.

By = -.173903 x107;  rad./sec.?

By = +.992527 x10™°  red./sec.’
X = XZ = Q.

For the time segment 96 < t - Ty = 132:

xy = Co+CyT + 02T2 + c313
Cp = +.949293 x 100  red.
C; = -.355815 xlO_3 rad./sec.
C, = +.252675 x 107, rad./sec.?2
€3 = -.763656 x 10 rad./sec.>
X, = X, = O.

x
For the time segment t - Ty > 132:

Xy = -1.110029 rad.
Xx = Xg = 0.

NOTE:
Xyt Pitch attitude angle measured negative downrange from inertial vertical
T= ¢t-Ty + NGMDT
t: time from GRR

Ty: t:l.::; of 1liftoff (Time Base 1), approximately 0.2 second after first
motion

NGMDT: Bias to account for system delays

-9 -



TABLE 2

PRELIMINARY AS-206 LAUNCH VEHICLE OPERATIONAL TRAJECTORY
S-IB STAGE PITCH ATTITUDE COMMAND

FLIGHT PITCH ATTITUDE FLIGHT PITCH ATTITUDE
TIME (SEC) COMMAND, X, (DEG) TIME (SEC) COMMAND, X L(nm)
0 0.0000 82 -39.2352
10 0.0000 8i, -40.3968
12 -0.3122 86 -41.5238
14 -0.6374 88 -42.6134
16 -1.0499 90 -43.6629
18 -1.5465 92 ~bJy 6695
20 -2.1238 94 -4,5.6306
22 -2.7787 96 -46.5433
2, -3.5077 98 ~47.4478
26 ~1,..3076 100 -48.3664
28 -5.1750 102 -h9.2710
30 -6.1068 104 ~50.1726
3L -8.1499 108 -51.9516
36 -9.2547 110 -52.8361
38 ~10.4105 112 -53.7200
w -1.1 . 61-“2 m - 54 . w56
42 ~12.8623 116 ~55.4948
L4, -14.1517 118 -56.3899
46 -15.4789 120 -57.2928
48 -16.8407 122 -58.2057
50 -18.1623 124 -59,1306
52 -19.5073 126 ~-60.0698
54 -20.8613 128 -61.0252
58 -23.5854 132 -62,9933
60 -244.9501 134 -63,6000
62 -26.3129 136 -63.6000

66 -” .Oﬂ'?

68 -30.3624

70 -31.6903

72 -33.0026

T4 -34.2966

76 .35 L] 5696

78 -36.8188 Y

80 ~38.0416 IGM Initiation -63.6000

~10 -
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TABLE 3

PRELIMINARY A5-206 LAUNCH VEHICLE OPERATIONAL TRAJECTORY
IGM PRESETTINGS

LVDC INITIAL
SYMBOL VALUE
—-— 17.
T 290.
L
'r3i 130.8
75 292.953
Vexl 4143 .80
Vex3 4211.17
Vo 7821.9877
Xyr 6535586.
Yy 0.
Zyr 0.
Xvr 0.
Yyr 0.
Zyr 7821 .9877
.iVGT - 9.332
'fvc'r 0.
VGT 0.
€ 15.
——— 3 .

UNITS

sec
sec
sec

sec
m/sec
m/sec

m/sec

m/sec
m/sec
m/sec
m/sec®
m/sec?
n/ secz‘

sec

sec

DESCRIPTION

Time from time base 3 to initiate IGM guidance
Time to go for first IGM stage
Time to go for second IGM stage

Average value of m/m at initiation of second
IGM stage

Average exhaust velocity (go x Isp) for 1st IGM
stage phase of flight

Average exhaust velocity (go x Isp) for 2nd IGM
stage phase of flight

Guidance cutoff signal (GCS) criteria. Terminal
velocity for IGM equations

Desired terminal position vector components in
IGM coordinate system

Desired cutoff velocity components in IGM
coordinate system

Terminal gravitation vector components in IGM
coordinate system

Value of T3 to initiate IGMAV
1

Value of '1‘3i to freeze IGM (<')

- ]1 -



LvDC
SYMBOL

AP1
AP2
AP3
APL
AP35
AP6
AP7
AP8
AP9

TAHLE 3 (Cont'd)

PRELIMINARY i5-206 LAUNCH VEHICLE OPERATIONAL TRAJECTORY

INITIAL
VALUE

1.8

0.

200.
o.
R-ASTR
o.

.L2666501
49514778
.90305328
41829531
99838143
.56717968
.90440002
. 27976999
42576733

1+ 4+ 4+

t

i

236.

0.01
29G.

L7725

—1-20

UNITS

N/D

'

N/D

N/D

gec
secC

sec
N/D

E+00 )
E-01
E+00
E-02
E+00 »
E-OL1
E+00
E-01
E+00 J

sec

N/D

m/sec
sec

sec

IGM PRESETTINGS

DESCRIPTION

Mission dependent constant multiplier for
terminal range angle equation

Mission dependent constants for N3 and Nh
equations

Time to initiate thrust misaligmment correction
Terminal steering time argument

Nominal computation cycle length

IGM staging flag (Burn switch)

Transformation matrix from navigation coordinate
system to the (X,, Y,, Z,) coordinate system

Ay = T72.
éL = 28.531856
6N = 119.0548
i = 31.6143

Time from time base 3 to sample F/M for IGM
staging (Approximately 70 sec. prior to naminal
IGM staging

Number of F/M decreases required for IGM
staging criteria

F/M comparison tolerance for IGM staging

Constants for updating second stage time-to-go
for perturbed EMR shift time

- 12 -



TABLE 3 (Cont'd)

PRELIMINARY AS-206 LAUNCH VEHICLE OPERATIONAL TRAJECTORY
IGM PRESETTINGS

INITIAL UNITS
_VALUE
60. sec
5kl .656 sec )
35. sec
130571.11 kg
245.2375 kg/sec
204.3281, kg/sec J

DESCRIPTION

Backup time for IGM staging

y Constants for artificial T3 mode

-13 -
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TABLE 4

PRELIMINARY AS-206 LAUNCH VEHICLE OPERATIONAL TRAJECTGRY
PROGRAMMED SEQUENCE OF EVENTS

NOMINAL FLIGHT TIME PROGRAM
(MIN:SEC) (SEC) TIME (SEC EVENT
- 0:05.0 - 5.00 —— Guidance Reference Release (GRR).
- 0:03.1 - 3.10 ——— Initiate S-IB Mainstage Ignition Sequence.
0:00.0 0.00 — First Motion.
© 0:00.2 0.2 (0.0),  lLift-off Signal. Initiate Time Base 1.
0:10.2 10.20 (10.0)l Initiate Pitch and Roll Maneuvers.
2:13.8 133.76 (133.56), Enable S-IB Propellant Level Sensors.
2:15.8 135.76 (0.0), Level Sensor Activation. Initiate Time Base 2.
2:19.0 138.96 (3.2), Inboard Engine Cutoff (IECO).
2:22.0 141.96 (0.0)3 Outboard Engine Cutoff (CECO). Initiate
Time Base 3.
2:23.3 143.26 (1.3)3 Separation Signal.
2:2,.7 144.66 (2.7)3 J-2 Engine Start Command.
2:29.1 149.06 (7.1)3 Activate PU System.
2:35.7 155.69 (13.7)3 Jettison Ullage Rocket Motors.
2:39.0 158.96 (17.0)3 Initiate Active Guidance.
9:40.5 580.46 — Guidance Cutoff Signal (GCS).
9:40.7 580.66 (°°°)h Initiate Time Base 4.
9:50.7 590.66 (10.0)1‘ Orbit Insertion.
NOTE: Above data consistent with References 4, 7, 8, 9, 10.

-1 ~




TABLE 5

PRELIMINARY AS-206 LAUNCH VEHICLE OPERATIONAL TRAJECTORY

Spacecraft

Instrument Unit
S-IVB Stage Inert

VEHICLE WEIGHT BREAKDOWN

Useable Reserve Propellant (Includes FPR)
Injection Weight

J-2 Thrust Decay Propellant Consumed
S-IVB Cutoff Weight

S-IVB Mass Depleted
Ullage Cases

S-IVB "90% Thrust" Weight

S-IVB Thrust Buildup Prpt. Consumed

S-IVB GHp Start Tank

Ullage Propellant Consumed
S-IVB Stage Weight at Separation

S-1IVB Aft Frame Hardware
S-IVB Separation and Ullage Components
S-1B/S-IVB Interstage

S-IB Dry Weight

S5-~IB Residuals and Reserves
S-IVB Frost Consumed

S-IB Frost Consumed

S-IB Seal Purge Consumed

S-IB Lubricant (Oronite)

S-IB Gearbox Lubricant Consumed

Inboard Engine Thrust Decay Prpt. Consumed
Outboard Engine Thrust Decay Prpt. Consumed

To Separation

S-IB Mainstage Propellant Consumed
Vehicle Liftoff Weight

30

»
83,777
10,813

100
1,000

26
73
2,182

1,768

;

71,583

71,736

293,441

294,072

1,284,172

NOTE: Above data consistent with Reference 10, adjusted to account
for 1.3 second separation signal.
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TABLE 6

PRELIMINARY AS-206 LAUNCH VEHICLE OPERATIONAL TRAJECTORY
S-1B STAGE END CONDITIONS OF FLIGHT

f Flight Time (t): OECO + 1.379 seconds 143.339 (sec)
Radius (R): 6434433, (m)
Altitude: 61175. (m)
Space Fixed Velocity (V): 24,62.50 (m/s)
Space Fixed Path Angle (6): 66.348 (deg)
Space Fixed Flight Azimuth (AZI): 75.457 (deg)
Earth Fixed Flight Azimuth (AZE): 72.267 (deg)
Geodetic Latitude (¢): 28.727 (deg)

5 Longitude (A): (Pos West) 79 .881, (deg)

z Range : 69.97 (km)

! POSITION AND VELOCITY COMPONENTS (PACSS NO.13)

X = 6433153. (m)
b = 3542k . (m)
Z = 123333. (m)
X = 943.90 (m/s)
Y = 116.90 (m/s)
Z = 22711 (m/s)

VEHICLE ATTITUDE AND ATTITUDE RATE
Pitch Attitude Angle (¢;): -63.649 (deg)

Yaw Attitude Angle (qSy): - 0.109 (deg)
Roll Attitude Angle (¢.): - 0.005 (deg)
Pitch Rate (¢ ): - 0.0004 (deg/s)
Yaw Rate (¢y): 0.010 (deg/s)
Roll Rate (¢.): - 0.002  (deg/s)

- 16 -




TABLE 7

PRELIMINARY AS-206 LAUNCH VEHICLE OPERATIONAL TRAJECTORY
S-IVB STAGE END CONDITIONS OF FLIGHT

Flight Time (t): GCS 580.46L (sec)
Radius (R): 6535556. m
Altitude: 163193. (m)
Space Fixed Velocity (V): 7821.99 (m/s)
Space Fixed Flight Path Angle (4): 90.005 (deg)
Space Fixed Flight Azimuth (AZI): 85.54L (deg)
Earth Fixed Flight Azimuth (AZE): 85.299 (deg)
Geodetic Latitude (¢): 31.502 (deg)
Longitude (A): (Pos West) 62.479 (deg West)
Inclination (i): 31.614 (deg)
Descending Node (fy): 119.056 (deg)

POSITION AND VELOCITY COMPONENTS (PACSS NO. 13)

X = 6216193. (m)
Y = 140410. (m)
V4 = 2013138. (m)
X = - 2415.6L (m/s)
1 = 411.76 (m/s)
Z = 74,28.23 (m/s)
VEHICLE ATTITUDE ANGLES
Pitch Attitude Angle (dp) = - 99.016 (deg)
Yaw Attitude ingle (¢;) = 3.098 (deg)
Roll Attitude ingle (®,) = 0.416 (deg)
OSCULATING CONIC PARAMETERS
*Perigee Altitude = 157.38 (¥m)
*Apogee Altitude = 199.06 (km)
Eccentricity = 0.0032
Semi-Major Axis = 6556.39 (km)
True Anomaly = - 1.50 (deg)
Period = 88.66  (min)

* Referenced to Equatorial Radius (6378.16)
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TABLE 7 (Cont'd)

PRELIMINARY AS-206 LAUNCH VEHICLE OPERATIONAL TRAJECTORY
S-IVB STAGE END CONDITIONS OF FLIGHT

Flight Time (t): GCS + 10.2 seconds: 590.664 (sec)
Radius (R): 6535563. (m)
Altitude: 163218. (m)
Space Fixed Velocity (V): 7828.81 (m/s)
Space Fixed Flight Path Angle (8): 89.994 (deg)
Space Fixed Flight Azimuth (AZI): 85.970 (deg)
Earth Fixed Flight Azimuth (AZE): 85.749 (deg)
Geodetic Latitude (¢): 31.554 (deg)
Longitude (A): (Pos West) 61.704 (deg West)
Inclination (i): 31.614 (deg)
Descending Node (9N): 119.055 (deg)

POSITION AND VELOCITY COMPONENTS (PACSS NO. 13)

X = 6191083. (m)
Y = 144603. (m)
Z = 2088821 . (m)
)4 = - 2507.12 (m/s)
Y = 410.14 (m/s)
2 = 7405.16 (m/s)

VEHICLE ATTITUDE ANGLES

Pitch Attitude Angle (¢p) = - 99.025 (deg)

Yaw Attitude Angle (¢y) = 3.076 (deg)

Roll Attitude Angle (¢,) = - 0.210 (deg)
OSCULATING CONIC PARAMETERS

#Perigee Altitude =  157.39 (im)

#Apogee Altitude =  222.17 (lm)

Eccentricity = 0.0049

Semi-Major Axis = 6567.94 (lan)

True Anomaly = 1.2n (deg)

Period = 88.29 (min)

* Referenced to Equatorial Radius (6378.16)

- 18 -




c8e®u-—-
508U~
£ Y6*u-
gevy*i-
sel*1-
vl6°l~
6ci*c~
glg°1-
966°0-
886 °. -
192*u-
gL

feg*l

cot®u

2i8°%0

S5%2°C

JEYH -
58¢°1-
66G°* T~
y5¢°l -
HeH 1l -
Jev*l-
weg*l-
kGl -
6GE*T-
eu{*l-
cHH 0~
59§ %u~—-
LTIT*2~
269 *:)

cv2°¢

tE®t

020°0

2300

(930)

¥IVLLY 30

*ON

STYNV HOLId HIVW

(ZW/0%)
3uNS S3ud
JIWUNAQ

*e9121

*931dv1

*eelllct
*1vwilobt
*IT9L608
*g 19218
*%2.L1%18
*9666918
*g39261E
*RLLETZ3
*1HLl2cR
*22Llyveds
*¢BIbELS
*gu1leds
*iSHHdls
*2692uds
*e(*81918
*T1.1218
R AR TN ]
*669% N
CGohGESHL
*eE2LBL
*LBGeNEL
T AASYNA
*692199¢L
*82956GL
*GElYvesl
*hinelylL
*H1i6i¥vL
*L1l8Yel
‘¢l 369¢L
*q19%udd
* 9192804

A%

(N)
(1v101)
1SNy+H1

*8T120L1
*gl26L1
*nei gl
*2sl?Zsl
*ehT68I1
*9ec96l
*H1eL12
*9G6HHe
*HHogce
*GlRESL
*8L1L9C¢
*1ev16¢
*GHL56¢
*RLO0TE
YA A4S
*8lLlH¢c¢t
*212¢4¢
*£997.9¢
*12128¢
*{BGY6L
*EEUTTY
*Q2H9lh
*gigeedy
*HCYSY
*EEeE9Y
*19628%
*OeElbY
“LLCTTS
*G486626
R TANL A
*Z2194H6¢
*NRYR9G
*16%28¢
°.9688¢

(93)

1HOT3IM

qvnTang

I

AN AN

BT H 1
ge®ce
cIstedy
66G6°1Y
he6° 6t
L19°9¢
9Ggu*he
L1g*Z¢
T Lt
S6LL°6C
AEe*Le
921°9<¢
ZCL%¢
62e°td
6(:%Cc¢
gel*ic
e G 6T
c8%*81
YCL* L1
el
6ce* Ll
GdL*91
Le(*91
GE5°61
VA TVRRN|
Lig*y1
31151
gco°el
661°¢c1l
LsL*2i
Y ANAL

£ e

%0

(2235/n)

N

34¢°9G
VAR R
€699
£6L°89
2¢9°G9
Gef*g9
It1e*v?
P2 Al Nc]
L1L*29
#2f *Z9
bEE*T9
J6L°C3
LLZ*no
ZHE®ES
££6°%6S
GRE *56
Hih*eG
18656
gR *6C
HGZ*19
CC*1g
VAR AR A
GGE*L3I
gy 1°99
4.,1°R9
£G6°*1L
£9G*H .
619°%11
LG LN
9¢g*e”
Hew e
ywl *RA
Gl *he6
BN ERA AT

(23G6)

NDTivd31400v 39NV HIYd

G %2392
JIR*2IH2
3G°%L3INe
Le*3évd
36°%°C %2
Le*1a72
36°1Ln?
21°3)51
L3351
gLeLeol
L5%H1HT
G3°15¢1
3L°1e71
Jgee2z11
£Gg°*g:n7l
ne*lyb
by )33
2E°55L
5R°*N¢€!
S8 %t l?Q
65429
37°3L%
VB RER A
(90 AR 1<
£S%cly
LZ*1s%
tl*ved
cZ*zey
58°31Y
L1y
25554
S1°%7%
£5°3 b
25 °3 1%

(235/7W)
ALTIUT3A

(4x 14 32vdS

vivd 1HO9I14 32VLS dI-S

Ad01930FVy) VNI TIvEIdd A/ 9 .c-Sv AYUNIWITINd

g 11gvl

37113
NIt 19
3366
33°L¢
[g°*¢cg
7525
2z %8h
hs®gh
13°6¢
15°6¢
»72°%Ce
za*8Z
hy°c?
pa*cd
5°61
LA
2r1°¢ctl
361
#I*11
2z*5
L%l
9
[ R
b5*¢
Ince
17°¢
LG°1
g1
33D
Lz
31°0
L ey

AR R B

Nen

@y

0 my

(W)

RIUNIB LY

uoTyeredag TeoTsfyd (€ ‘0030 AN;

W W p
[ ]

e o .
RO IR NS X, TS I ) SINTE RN AVENER NN WL § ]
= e (NN (N DY U W W 0 O

.
g NS RY N )

[T SIRTANTARE JNG BN VIRVARR LTINS INR VIR oL VARG IO N AR BAR B

AWM NN T M O U e YY) e gy O Uy N
L]
-3 M0

\ N~

2

00aI (T

eyl
e EARAN
35°1H1
33°0HT
95°8¢ 1
I7°5¢€1
217°3et
10062t
nn*nNel
ALAR-N ) |
30°011
creont
15011
31°65
n5%96

mnes

aneng
13°61
Jneng
37°63
12°99
73°65
22°ng
10°6h
227y
nnegg
J30°0¢e
nnege
naeng
gl
1nent
nneg

1N

315%G-

(23S}
IWIL
149113

(€
(2
(1

-19 -



uotyeredag TEITSAYd A €
$9qBUTPI00) UOT3eITATN STOTYSA Youme]

10040 (T

foodr (T
:€T ON SSOVd

E7E°YI LG®29%7  *tghhesd  IHTILZZ €911, 6ttYe *teetld *hZ7hH3z *z6Tecch? x.\¢~Am
e *39 UB°CZ9Yd  *Huebev9 v tllcl J6*911T  99°%%e *telell *31h3: *8Lceh? 22°zh1
061 °99 BG°E992 °*Z90tevy 1H°®L9ZC 96°911 6°S56E AT *t323¢ *72%31e%? 35°1p1 (2
t6l®s3 LE®RZHZ *8HT €99 a%*edle  61°LIT (%565 ALY AR R *11562%73 EARIL A §
2999 BE®E 7e  *HLEIERI w1y LECLTT 16°%°C4o *agveil *Tisw= *115382%7 958z 1 (T
SeUtey LE®1GZE  *LEZIZHNS CT1°tS 6e*c1T  <1°916 *660G 1T Shibh: *6L282%3 orese
912°*%9 GG*TLCZ  *2.,9129%9 26°Hisl 65°6T1  GL°CLR *3%72595 *5h3CC *3739Z2%3 neeney
99y L GI°GLb6l  *u22L1%9 0e*TT1LT el*.¢1 ¥1°8¢ZR *487%4 *5HZ¢z *y53391»3 ar*s521
LiL®°c9 L8°CGLT  *v8CEl99 6¢°T961 €3°121T Z20°¢RL 5518l *725372 *32321%3 nosazl
8§Z2J%¢9 EL°LC9T *tbl6uwy €T1°¢Z%1  €1°2c¢cl 68°Llel 2697 *ze%¢ *E2132%7 nrestt
vge* (9 LESHIYT  *Z%GGu%9  8Z2°G6cl  8G°2Z1 €6°¢69 *rGReE *17v1c *LHTSOY) 22°011
¥6L°%73 SECTIGEl  *L212u%9 1IR®elL11 Ll6°cll 1¥°8H9 *dL9LsS *L N30z *z5L10%)5 17621
INRa BL®LEZL *Hv686€9 Ti®tl.T cE€°Ecl %90 Thyl g *15T7¢ *Z23385:z7 eI A Ja ) |
o864 S€°ceIT  *6H6GEE ZL*GLE "ol L1°196 *N769% *70352 *AkL55¢e7 1055
teS*hH s eG4l *HvGlrbEy 69°L8H S6%ElT B9 BTN *1Liey *544F2 *553c68 7 neeas
36e %t e LvE QLB Gir*HR LO3*H21 96°9LlY *LeTRE *5zIR? 1330523 3143
7 %069 VA AT *32¢H8EcG  t6°BELL 92wl €06°leY *991vE *311L7 “31.283e3 ane g
g6 6 286564 *LTE98F9  HESLSY TH*%21 29 °6éx *Te9E *T53L2 *38193¢9 nnegl
EIB8°6y 66Tl *leevgey 2 1c¢ 29°%21 6E°%9¢ *heel? *NL732 *LLZH3c9 anedl
992°* 9 GEtlS *Lesluc9 NN.nhm “L%HZT  ge*lee *Lhe%2 *L»3s3? Rt 32883 aets3
t .13 69°¢c9 *9H(:18¢9  1ec°*ce 26921 oLt *SHATL *2772572 3358 ? nz*n9
VAT LRS- PR *Sl96Ley  1€e° @9¢ 9u*Gél n9°LS¢ *ClueT *353%2 *5°55L¢89 11055
496°%c 9 Y0%LES *26E3LE9 GB*99% 61°621  €r*Hed *89997 *2l5:2 *6328Le7? J106
gv1°%G9 AR *5G8¢cLity  6EIYY Ze*set sslie *léeh i ‘9yze? *LetLl Jj0°6y
BJil*8y tGely *61€9LE9  Tuv°®elh HHeGll A9°LLL Qe *51LZ2C *L323Le3 PR L4
£59°%1 Létlcy *eEeGlty €96y 3geczi  TL°1v1 *Hho1N1 *15372 *l3ngled nres:
£55°%¢L el *heh *gHEEYLe9  Tutr 0y eLe an RL*H»11 *Te18 AN *Ly3vleld 20Nt
tJ9LL (A WA SCLERLEY  eHC6E GB*sd1 PO o *RHT3 *Hz312 *5Izhled neces2
‘LS8 68°G6TH *gloELEY  BG*ubt £6°6cT L% °LlY *LR1iY 5 In2 *ch5eled e
SEE®t & SL*11Y *1goELEY  EtT1*e8E 2yl Gl %Y *6e27 *51 357 *l1G9¢LEd nregl
AR L s terhy *hevele9d vt tHEE L1921 RE®GC *Hel FLAER ERLIN R o0l
w783 si*etL® *93¢eLLy  Lh*EYE 61*9<T wortel *1491~- LA *e3zeltE? oreg
:~.:o Ep*8L v *7GLELED YO KA £*9cl 10~ SR GE- 23341 *l7zeled nnel
] Vi cb*8Y *ZuEELEY  C6CLEY LE*9 ¢l U™ * omGG- *I5N LT *l2zelt? 1n05-
{93C) (S/7W) (W) {(S/d) (S/A) (S/n) (A) {3} {Ad) (23%)
3TNV HiIvd  ALIDUTAA SNildvd U Al X 7 A X IWid
3JANLIINOVI GaxId 30vdS SHMILI5A ALIDOTIZA aMY NOTLISId g3x14 33VdS 149174

4Iv1ISHI-S
JUl~=SY AHUNIWT 13xd

viva LtHO171d
TNTTLY Y 2dd AT

AMO1040VdL
(Pi3u0d) 8 219Vl




uotqeredag TeoTslyd (€

‘o0d0 (2

fooar (T -

§97BUTPI00) 33TS youn®] paXTJ YuIed QT ON SSOVd

€2J)°%¢Y CYRE02 ¥4 *961¢6 %o *E9ET  69° CH*6Yh
$5.%29 11°9¢1¢ *H6626 GG*6981T  69°¢. HL®696
sel*ls ZLLuie *L2¢06 109981  4$s°" Gl % &6
£QE 1Y 85°€lL? *t%€98 26°L2ET  bE*L IN6L6
29,°19 E6°6%90C *152%8 LLoCHHT  sEer G6°GL5
66 %65 58°668 1 69992 16°2661  %eE* € *LEE
189 °¢s v9°¢ZLl *(88L9 92°9lyl  YE°vu gg 168
2€6°95 (6°J961 *22666 9i*Z21El  us°*n Ly *Hy8
QTE °6¢ AL *6212% T#°¢911 <Zs°u VE*LAL
n19°¢s et*tLet *HhHh29% #1°9201 G2°%4L 1 (R Y]
EUB 1S 16°¢%11 *T1%0% 20°%U 06 Zoen 9L*E L
28 °6Y £9°¢czi1 *I81s¢ 6e°y8L LI®0- QLS9
gigLy %6 °€16 *GUGTE ('€ °8LG wei - %6215
L6S°GY £.%€18 *(Hve9Z 94 °* 186 gh* - L1°89¢
HEZ LN iL°n2L *. %922 E1°v6Y €G- G9°%25
L9L Y £E8°IEY *59¢61 GGy 99°n- 21284
STT°6¢ L1*°19¢ *2L%91 GH*9H¢ 9%~ CLARE L
581 °6¢t Ly°E6Y *c26¢e1 €E*H82 6l - ZE ey
GIu*2¢ GHoEEY *9L9T1 19°622 9L - £9°LG¢€
266°62 99 UEE *1696 2u®e9l GL*- ZE*Het
suiltsl ly*get *2s6l SH*Iv1 2L u—- gheele
£9G°1¢ LY*68¢ *1Z2%9 Lf 90l 19° (=~ H9*657
LYy,"%1 16°LYe *L60S 29°9L 16 0= glLecez
6i5°%1 LLvene *L96E L%°26 9SG - qGoEre
eSstTil 92°*5L1 *e1f SL*€E Lyei- 86°121
GGG 12°4%1 ‘6122 PN 74 BE ® (= 15°2+1
8HZ*S 12°911 *1L61 -LEVR ¢ 9z "= 2Le°s11
t66°Z 96°.16 *%6ul Gy*H g1 0- 28 (€
»92°1 »1°89 *469 ICAR! w1 (- €1°E9
Y6l L 6L°LY *6H9¢ SUTy Gle0- 6Ll
Qle * 8l°6C *941 gLe- 11°0- aL*e?
YGE %5, v6°€1 * 89 1) - G0 - 76 °€1
¥/N 00 *ve oo cuee nGec-
¥/N SHA *wt (@00 N wTer-
1930) {S/K) tw) (S/74) {S/A) (S/w)
319NV HiVd ALIDUI3A NNT1ISOd 720 AU XC

JUNLIN9VW OG3X]Id Hiyv3 ALTIDI3A J3AX14 HLIYWVS

. , VIVJ 1H9114 39vilS 4I-S

*536 12 *3e-
*Th4y i) *5~
*T17R3 ‘3t~
*15¢ %3 *3E -
*11629 *rc-
*23945 *3e-
‘5%81LYy M
*634 JY *72Hh-
*I he *3h-
*1eZ6e *lL-
*nZ2hHH2 ¢l y-
*e12:2 *lh-
*19691 *JIn~
*o1vel *hbh-
*nzln *1H-
*3643 *3z -
‘6669 *3E-~-
*13s5% *Te-
*659¢L *L2-
*el92 A
*2331 51—
A 3T~
*H51L *C1-
‘HLby ‘1~
*132 *! -
‘671 *5-
.mm ..ﬂl
Lt 7~
°Z *2?2-
‘1- M
oo Lo S
a ou'
o _ * ..
o..‘l nwl
(W) {n)
Vs A
NOTLISD4 O3XT 4

AYOLDSPYEL TUNITLIVYHIdD A/ 902=5V ABVNINT 1334

(P,3u0)) 8 31%ivi

- 3 .

*AyLI9
*71L)3
*Er5S
*H7235L6G
*37596
*61L25

*R3327
*3E551
*NZyiLT
*211s1
*1el
*GL311
*17:5
*62L
*35723
*5:08
*8:5¢
*133¢
*s127
*5LsT
*5301
°367
*53¢
*ILT
.mo
*he
44

(W)
X
SICTEM

yeezu1(€
32°¢nl
3514 1(2
19° %1
50z (T
nregel
391z 1
97621
no°n21
90511
17°nT1
n*501
aneaot
IN*55
nn°06
70°58
97°08
ancst
nn*n}
R
(b8 e 3-]
90°55
S L H
n1eGh |
110y :
nnese p
11°3¢
51°62
onen?
anegy
nnent
nreg
869
an°6-

(23S)
LA
143114




§96°¢¢
GG
8g6*8<
LA LTl P4
EvG®El
5¢6°8¢
£Nng e
78y °*°8¢
L9% ke
26y 8¢
bev*HL
dZh 6l
L1y 8
60w e
10%°8¢2
G6t * 6
N6t &L
SR *Re
I8g*s¢
olt *8¢
9ig 8¢
i€ *8e
vl *8e
Le el
ZLe *6¢
1se°82
(Le*wd
1Le°¢
1LE 8
fLe°*8¢
1LE°RE
lLe*e’l
TLe &l
YR -4

{930)
0NnLT1VT
J141N32039

Lil*wc¢
LZl*sc
viL*ge
(VR V- X4
§NL*8e
G89°6¢
s99°8¢
899°8¢
629°8E
#19°8¢
109°8¢
686°8<¢
6L6°8¢
dLs 8l
29s°8¢
956 °8¢
166°8¢
9%6°6¢
£ehs®8e
Gvs*8d
leg*8<c
EAS -
hes 8¢
£eq°8e
tes°*8¢Z
e 87
ce6*3¢2
Zes*8¢
des*He
2es*8d
2es*8e
ZeS*He
Zes*ud
2es '8¢

(934)
Jan111vi
21156339

uoTqeaedag 1edT84ud (¢

H88°06L
9RB*6HL
cH6%6lL
v96°6L
296°6L
s«2(i*(8
¢@¢1*78
JLT L8
Nggtog
Zgé LR
clf*8
6£9¢e (8
Gih*i g
geh (g
i9v*us
tgH 8
2088
L1g*"n
YA
6£6° N8
lvG°i08
£ECG*LE
LG9 Ut
99 H
29G* LR
VA2 RN
79G6*,8
596°L8
G696 "L R
G961y
596°(8
G9s°%' &
G9G R
¢GGg g

(93141
(1S9AM°S3d)
JAHLTIONDT

vivad 149174 39v1S 4I-S
A¥OLDIFVYEL TYNDILvd3Idd A/ZD
(P 3u0d) 8 3HVL

g1"19
ny*o
08 'o%
GE°®lg
18796
96 °*2%
AT R
botCh
8%6¢t
06 *4¢
et 7e
ga°*s¢
%9 °%°%¢
86z
66l
tv*i1
A RN}
0e*ct
g1
2E €
€Ll
N 2]
[ VR
v6*¢
O0C*¢e
122
Ls°1
gre1
90 °.
Le !
81"
L0
e(:*)?
e "

(W)

JaniiLyv

9LC=-SV

‘o010 (2

£5°%569
£3°53
€yl
93 °c?
hy*zI
GZ2°55
gEgLly
V& L
FA“ 27
11°5¢
£tz *v?
G1°%02
25°37
5l
1201
G *3
Gs°*3
Ro*H
JLtE
87°¢
L3°1
52°1
23D
gv*"
92°*%
€10
91*"
230
030 Rlin)
1300-
DTN
N5
R ]
1S

(W)

JONVY

AJYNIW] 134dd

foorr (T

weeey1 (€
37°cn1
35°1v1 (2
aneryl
35°8¢7 (T
I"eGET
Inergl
317521
10521
11°511
11 eaTT
110601
SRS
11°65
1neCs
11°53
21038
31°¢t
i IR ¥
11°63
R
11°65
11*15
A REES
ey
AR
Ve E
R T4
o BT
1IN°gT
Arert
116
)uen
Ir°G-
(73S)
INTL
CLIRE



SouL~
AR
Gl 0=
QUi =
O.T\lf..'
ed(er-
gl.:°0-
91 °C-
elG*0-
Liv*i-
Gy, -
gyt
L RAVRE b
LSV ¢
1Huvey
TTo*s
Gouth-
6£8°0-
lel®0=-
L0~
66 *r~
LU=
L9.°0
CoL 0~
Lel U=
tLu®
A T
i81°1
L8:1.*1
6691
TR AT
Lt
Sl Ci-
NETE

(93d)
04
ONvW(OD

6uUl *u-
AN O S
221°0~-
90l ‘U=
292 %~
29 -
8ec*n-
Gl *i=-
elu®
650 G-
29C -
29 y-
97~
€93
zen*(-
Qe L~
v -
Gl -
T1sC*0-
GHo -
.—.cV: 0_ -
BENN-
e~
Lt~
VAR S
210
A
Lac®”
S10°
i"g{
(LS4 -
gloer-
It
(RSN S

(930)
MY A
b ABR-R-F

69~
6ul % -
1m~.oﬁl
98l L
OOT.Fi
GG (0~
1Ry
hiHei:
Zhe
Lie*y
geg*
882U
geZ*n
1ce*e
GLo*L
LZALVR S
ive°l
0961
g§LC°1
9L1°1
266 ° ("
LeR*
969 °"
GLG %
JN*N.\.“
10 S
CAN 2R
Gglc .
Tv2°v
9g1°*"
T *0=
Lyt -
Lic®e-
ﬂeﬂ. f.p..._

(930)
H34ild
36NAT L1V

AT O
il
ZeLto
100°% 2~
| SRS
6tiN® -
IS
(436 0=
noeee-
1n6%0-
Bt -
00 0-
ganes
puiltC~
gunti-
green
1207
A RA)
ciee -
100y
G-
Tuato-

2130% =

Lnees-
e
AR
Iy -
2z 1=
RER®D~
el

L

'
A

€
\|\ ;o
c
l

-

(<7937}
A0

......:.:
arrcy
c1n(
L9 0
Te %9
FARAN
20t
_..,NW.QP.
STURV A S
1e6n-
N.......:..l
znt0-
L0 0-
ITen
ST R ¥
1Te0*nH
T2
g
2t ;G-

..._«_.woﬁ..._nv

(S/9:0)
MY A

uotiexedas Teotsdud (€

ol * ) -
et
Gan e

g2 i

«\.”..a, .-.,

eT11°C~
Z28H -
GGCH* -
bvy )=
Thy -
peH -
HEH I~
6GH 0~
91g*nN-
H6G6*)-
LEG* i~
Z59° i-
589°%j—-
Liigen-
&390 -
2HG oG-
IR A
G260 -
beG*n-
49660~
9HG Q-
G-
LRE -
G8Z -

R1¢*"-
1l °n

200 *n-
g -
€OC*)-

{S/7540)
H311d

31vy 3antlilv 37DIHAA

vivy

1H9 14

39v1S 9l

=S

R A
RRRLE
10 MO R R
9n7 "0~
f).v ..d'
s57Yen~
mw ﬁu .y
91y °N-
a13°%°0=-
L1 -

gYyi1®h-
ganeen

. N

197N

1%3°N

T{2°*0

GG~
530~
ZeET -
g52°0-
L6 °0 -
2L0%0C-
Lo 0=
2630 -
Leyen-
TN

ETADE
LBE Y

L3Z"6

583 °*°H1
311
Lorel
50T
2181
{933)

133+
JIONY

»
L]

[3
2
|

L3N e

NN AN N
[
|

aTR I

525 -

Lyen-

VM YD INN W IO

£31°-
ze2en-
e~
(hi®h-
2530 -
[3"
as"
TR
5¢7
Zgntay-
12700 =
2500
21700 -
GhN e
I en
b1y
10" en
RSl Ra g
R AR
1750
Yo
(930)
vy A

3071111V

A¥0133CVUN1 IVNITLVYE3d0 A/ 90Z-SV AMUNIWITIMd
(Py3u0d) 8 310VL

f00W (2

4h3%c 3~
5H2°% 3~
Nuv-m0|
333°z3~
563°%c3-
ggl®zo-
813°19~-
337 °56~
N35°9¢~
Cel®hG-
373°*26-
Fz*0g-
Z12)°Bb -
21L°%°Gh~
Bgl®zhy-~
135°5%5¢ -
a)~.0m|
Nﬁvoau
2012~
9557~
bhI®H7 -
CEL ARG R S
IpZ2HT -
GhI°TIL-
Li2*g~
11L°g-
H36%C -
233°1-
L9330~
1730~
LI 0~
ren-
RIe I R

(933)

H3lld
430TH3A

f003I (T

ngosy1 (€
9Z°cwl
35151 (2
I5°% T
9s5+ag1 (T
I7vGET
20°I€T
13°521
110021
13. ."ﬂ
07°311
37°501
I6° AT
37°6%
31196
7C*53
nIeng
Jregl
1101
n1*G9
39°n9
10°%

1 Jal e 14
NGy
930y
11 GE
209
00*s2
03°92
nnegl
n3°n1
nneg
nre:n
JNneg-

(2335)
IWIL
1437174

- 23 -




91186
S11°86
SIT1°R6
88896
L8 *%6
261 eo6
$86°16
606°¢8
96288
661 °68
€Z26°¢c8
v95°¢28
21278
gL °RBL
66e°9L
26€ YL
Ligcel
G66°* 7L
EL3°89
Y1699
~22°%9
t66°1G
C19°66
“N1%e9
(;9°¢9
V59%¢e9
22)9°¢€9
0C9%€9

(930Q)
UNVWKOD
30n1111V HILld

OO G QU IO C DO DOCC O

.
L

0@

‘el
*ce
*hs
*HG

I

(ZW/ON)
33¥NSS3%ud
JIWVYNAQ

*J
*AGELYR
*69%LY8
*1626%8
*RYLEYS
*6LBSSH
*119868
*116668
*TH1LRR

*182sTul

"GC19141
*096517%1
*9TICLY T
*Gg2H91 01
*1569101
*i8L19101
*6EE9T0T
*6Z0sT 1
VA2 B
*2296101
°6129141
€711
*guUL9T T
*164%9101

*Tgyotal

*62(4l8
*9gci8l
*gy21e6l

(N)
(1viol)
1STiYH 1

*69%2€
*6r62€
*Z2€92¢
*1999¢
*9B9LY
*EELYY
*L0E8Y
*€882S
*91 JLS
*G6619
*19499
*99¢t1L
*41291
*¢g118
* 0609

66606
91666
*T18" Ul
112601
*2¢9 11
*LE66T1
*gevoll
*2ves2l
ey el
*Hoelel
cgsT1eel
*u9cegl
*ogeeel

(o)

IHOT3IM

Jun® -
Iy
696°62
691°¢¢
$88° )2
2eltol
166°2L1
Ge2°91
666°61
Y69°91
862°61
92 %1
cee’el

,LNm9N~
€18°11
€LT 11
L6651
892° 31
L19°6
L61°%6
lelL"8
bhhqQ
9.1°8
2a8°L
€Ll
£€96°9
LI
sIve1

(223S/W)

IYNICNLTONGT

UOTISSUT 3TQI0 (€

v66°68
SuL*6
BI.* 26

BYHL6

mmm‘&o
seu* 16
cl11°16

Leutle

Csg*6
66G°

c9c°ub
99L 68
se1%e8

€12°88

$GZ*L8

CLI98

Y8y *Hy
c6leR
cugtls

CuEtel

ot "Ll

£19°vL

¢Lii®él
%€ 2°69
82¢°8S
G12°L9
165°99
RbE*99

(930)
NOTAIVYEITIDOV 3T1ENV HIVd ALIJUT3A
03IxI4 3Ivdas ‘

ViVO 1H9113 39v1S GAI-S
ANOLI3TVyl IWNOILV33d0 A/T 9.2-SV A¥VNIWI 14¥d

6 31€vi

K MTAN]

T6°6cbL
66°178L
Le® i18BL

98 5889
1€°c6%9
666819
7L °96LG
6L EYS
ev*2L1%
£€9°cy8Yy
1.°6L8Y
£6°6Tey
hm ﬂh(¢
%64y e
21°9¢9¢€
2l *iwvte

LG 992t

Le*1.1¢
[4%°256¢
be*i18¢
86°L092
ge*169¢
9 * 4l
CISAR4 R T4

LL*9G%¢
Letosye
G td9ve

(I3S/W)

‘gop (2 fisnayl 2-p $06 (T
NN-Wmm:zawwu~¢cﬂ 99°*u6S (€
61°¢91 ZH ELLT 9%°* i8S (2
61°€91 Lotobil
€8¢ 91 GGt uEgl Llth9s
] «.mo~ ¢r,~om~.u;.)¢mx;ii..t
G191 Tso9clLel y.it0ls
-o €91 69°2921 Ui®Ius B
12217 9SG TT Uot08Y
t6°ell 14°250T ©2°J9%
T SIT  TU6%9G6 L0y
RISEIA 12°198  ,3°ulY B
wc.ohd 62°e8L 12°00Y
cl°aLl LL®vul JutuBt -
81° msﬁ Eu'1eG U099t
‘szcsd‘ :wmumcm ‘w@.cwm,[s,ii
21691 11°l6% 3S.°32¢
Ac,wi. ¥et9ey  Jutdut o
Gu*lul Lo*ble J)*i8c |
R AAAA TN L0 1412 L‘4mmw;famwtz
wuhel gE®Hle U9 Cwl
e1°2¢1 ke*L22 LatnNie !
€L°651 7 TElfeRl Luutuve
6G°€6 1L 1 ot uel
VRS A UV SERILINT-A
GEYL b cb 69°561
TYl1°¢S  9°8L o,.m¢ﬂAMw i
LY°Z9 1v° 2L 96 vy
L1198 T 6769 T wecevyl
ST T e E L
Inll
Ien1 i1V 4dynNvy  LH9Td




T T UoT3IecUT ﬁnhotAW 600 (¢ ysunay] - $06 (T
893 BUTPI00) uoT3eSTABN STOTYSA YOUN®T :ET ON SSOVd

Y66°68  18°828BL °€966£69 oﬂ.mo¢~ $1°01% 21°1062- °*°12888CC *EC9YHT *t801619 99°06¢ (€
S0 C6 '66°128L °*9966€GC9 €2°82%L 9L°T11v +H9°GlHZ- °*Belelul *OTYLYl *€619129 9%°08s (2
gl1o°CL6 L2°0182 °"LGGSEGY 19°L1vL 8Z°T1% (9°6u¥Z- °*S6960LC *6120%1 *21el129 Gy 08S
896°C6 €9°€ZE€L °*9229E69 21°6869  H&PTeE LL°26T1c- *OLILG9RT *Z6icel 6660929 G5°096
02806 $8°888G °"EHBLEGCT HL°H099 GO°€lE S0°2261- °*BeRb6CLI 69642l ‘€196 0€9 guU%s
8€0°16 1€°€6%9 °“9€CO%69 29°4629 99°GS€  0L°I0LT- *6621091 *e9ll1l *1886¢E¢€9 02°0<269
€11°16 66°6219 °*62H2HCY GG°2€66 90°6EE 6S°GOST- °*89v6LVYl *LIEGTT *0oLele9 U0°*0us
nee*16 HE*96LG  *HOLlvHe9  66°GE9G 62°€lt T8HIel- *ccsegtl *669¢CT “IB8TuG%9 30°08Y
068 °C6 BL*%8%G °*G669%S9 09°LSES E6°L0E CZ°eell- °926e6C1 *¢BELE *259924H9 90° 09
B6G*06  6%°2Ll16 *2H61%69 16°€l06 ¢8°162 LB°€96- °*e€GS6v11 *Z8¢ci6 *L6G99% %9 CI°0Y%y
292°C6 €9°£989 12,8959 19°88L% 61°6L2 ‘Nm!w@mun *g963su1 51168 *1L2€9%9 UG oZYy
992 %68 10°6LG% °*11.84959 €1°426Yy H€°66¢ GH°€G9- °Ll981G6 *69¢tu *CYBLLY9 G 00y
so1%68 8G°GTEY  *Z26L%S9 L6°8LZ% €1°9¥Z  SE°BUG-  °Z9869€ *9¢Esl *evv68%9 00°08E
€12°88  26*T1lo%  *1€(9%G9 1Z°8@%CH Z6°6CC 96°89t~ 619981 00901 *£1¢86%9 c0°09¢
%92°L8 G GHBE  BLOZ®S9 EE°2EBE  HH°S1Z TG vEl-  °GE€BLUL *16199 *14¢Husy go°ove
ALI*9E CT°9€9€  *LG9EEG9 66°829€ LL*T1H2 29°H01- °*evlee9 ‘61619 929,459 gocoee ‘
58948 yL*2ZYyHe  *OH862E49  1s°LlE%E 6€°881  2e°1¢ *L6529¢ *Gl 086G *1S%8059 G0 00¢
260°¢8 16°%92¢ °8986259 65°9G62€ G9°9L1 €Z°%¥1 *519G6% *22%%¢ *681.9089 uC*082 v
00€°18  12°10T€ °962L159 99°G80¢ 6€°%91 2L°€9¢ *1922¢% *Z1uls *60L2089 20°09z &
00€ "6l Iv°2562 *B880L0S9 €8°cgbe 8%°2Ssl w%*08e  *L81dlLt *HHBLY *65296%9 0G* 0% '
D60°LL »E°L1IBZ °*H1€66%9 6Y°0LLC 16°0%1 2L°%6Y *86251¢ *116%% *EUSL8%H9 ggeoee
€19°%L T T86*1692 *16818%9 €2°G6c9Z <l*621 L8°909 *41¢ 192 *60ccY *HE%91%9 G0°902
2L0°2L €6°1662 °¥8L99%9 H6°L18%2 ¢Z°121 €9°91L *s61012 *6696¢ *GHEEIYY un°081
el 69 ¢ * (06 *5966%%9 $E8°96e ¢ €E9°H11T 2628 *94%1 191 *4GEle *628LiHH9 G091
825°69 80°28%2 *Lbi19%H9  06°L2¢2 6I°S11 (H°€s8 159151 *6SE9E *L.129%H9 69°651
§12%L9 16°9G6%H2 *9L 36E%9 bHhe1822 LS°911 €h YE€36 *1L.%egl *Glest *C1SLER9 90°9+»1 (L
165°99 L2°6GH2 °*OELGEH9 28°2LZC HB8°9Il 2L°2té6 *H¢ €921 *8166¢ *26EYEHY9 99°H41
8Y€ "Y9 J6°29%2 *EEvHiv9 1w °1LZZ 06°9T1 L6°tv6 *teeedl *vZhae *EGIEEY9 LI A
(930) (S/WY (W) (S/W) US7WY 7T SIWY T R T ) (W) ER) T
319NV HiVd AL1D013A sniavy z0a AQ XU 7 A X IWIL
JGNLIN9YW G3XI3 39vdS i T SuOLJ3A ALIJ013A ONV NOILISOd Q3XId wgqam 1H91 3

vivad IH9Id muchw gAT=-S
A¥0123rvyl TVYNOILVY3d0 A/ 90Z-SV AYVNIWIT3¥d

(p,3u0d) 6 378VL




*ggz1L8l
*HeGl6L1
*g81%6L1
*g26%691
C*H8LHeST
*J1820%1
*6948821
‘6460811
*19.6L01

*990L86
*89.668
*204218
*166%€L

*602¢99
*956¢66

€66 *68 16°€2vL
500 ° 6 32°91%1
610°96 8Z°%0%.L
96%°76 €8°1169
1L8°06 66°28%9
L01°16 6€° 1809
261°16 B6°€2LS
621°16 €2°I6€6
816 *06 65°8LCS
T 6%9°06  L2°99lY
982°06 bho1GhY
Y49l 68 T E6t2L1Y
210°68 €£4°606€
" Z80°88 ;e;ma.ooom
2%6°98 *Quhe
815°58 ‘~m.mm~m
6L6°€8 64 * 04 0E
 1eteze | Leev98Z
. 010°98 18°€0L2
T 0€9°LL z1°8662
| metvL 46t6Z4z
| 660°21L Li*viee
. 206°89  Js°912Z
CTEsvTse T T 9ereel?
| Leste9. . getLlle
810°€9 T %8°9602
962 °29 891012
220°29 91°6012
(930) (S/W)
319NV H1Vd AL17013A

* 298625

t9LS69Y
*L9lily
"$8065€

*89+4280¢
*S%66SC

°28L691

*96€lel

“188€12

*69v811
~628201

*JJ9ES6
*951€6

(W)
NO111S0Od

JUNLINOVW O03X14 HLlYV3

L1*66CL JE*ees 8%°s112- *8e6698 1T °*1L0S6 *G2060T~-  99°066 (€
99°211.L %2°*8¢s 26°2¢0¢~- T'9%1E6LT *G66968 *19818~- 9% °08¢ (¢
08°101L 127128 mWE%Nowu.‘1-.o¢mom~wl.ﬁ~¢oc‘ °92698- 00°08S !
66°0999 HS°98y  LG°EIB1- *9ue24991 ‘66261 H998Y- 56°09% ;
16°6929 €4°svy %8°2091- *901e2s1 °S000L *E1991 - 0J°0%S |
92°9066 LZ°60% 26°S1Y%1- levTIv1 *e9419 *G66661 20°U2s ‘
69°61SS me‘mmMIamm BEZT-  °4999821 °619€S *ERLLY CU*00S
GH*1126 G6°tHE LH°TLC1- *GECBLTT °82%9% *82169 UJ°08%
G2*986% 60°%1¢ 6% 116- *8L96L01 °*usB6E G648 U)*09%

1 GZ2*969% 0Z2°%8¢ 8L°C9L- ‘g168l6 °*998¢tt *ZIL10T 00°0%%
BZ°9J%% 0L°%S2 LE°€Z9- *928.88 °*28%8¢ *€966T1 Uouih
peciclh OT°LZZ 68°68%- *61%208 °499¢2 *9899¢1 02°00%
6L°188¢ 91°102 1%°19¢- *16122L °gBe61 *Z61s€l UC°08€E
€1°%69¢ ¢I°9lT1 ane°*lce- *8619%9 °*609¢1 CLTTH1 g0 09¢
9€*GeEYE 99°€GT BC°L11- *126SLS *LOE21 *01L9y1 UI*OvE
69°%622¢€ LL*TEl ¢21°0- “B6COUS “HGH6 *9789%1 09°0é¢c
yE*9ELE 68°0TT LL°¢ll 8599499 *92UL *eElYvl 00° 00¢€
g6°eeBe Z2€°26  66°gll ‘Yillge *Z66% *eelvl 00°082 '
60°2892 68°€EL Slobhee *62v2eE °*2lcet *gzLsel go*09z §
$9°%6167 1€°95 G6°1%Y TTTEICH08Z  *Ze0d *gg6let 00°0%C
11°99¢2  99°6¢ GH°LYS *g861€2 °*HL01 ‘190811 gu°*o2e
LO*1222 16°¢e 6%°159 SLILSBT  *ZvYy 690901 65°00¢
9¢°*%802 Nm:md ,mmumm~ *9592%1 °16 *$1026 Go* 081
gi*Hg6l T1°1 ug*Lss *o0edaT  °*s1- %2661 un°* 091
y4°5261 20°1  52Z°288 *Uv6E6 *¢2- *gL12L 69°661
ge 6181 S3°1  1B*626 ‘6ehol 0t~ *19¢59 90°841 (T

‘ .O@FW«ma 28° 01-- |!.o,¢| .mmm!li..:..u,@moms e - *19C29 99°4491

. 566981 69°0 G696 *68G.L *ge- *88LC9 ye'eyl
(S/WY ™ TISZWY  (S7WY T T W) (W) (W) (J3%)
70 AQ {¢ 7 ‘ A X INIL
AL12073A 03X14 HI¥V3, NOIL1IS0d 03xI3 Hlwv3a, —  1HOI3

UoT3IesUT 3TRI0 (€
§9}BUTPI00) 93FS_ YOUNET POXT] YIITH

feon (2

fasnayy 2~ ¥06 (1

:0T ON SSOVd »

viva tH9T13d 39v1S GAI-S
A¥0123rvydLl TVYNO11v¥3d0 A/ 90¢- SV _AYVNIW113¥dd

(P, 3U0)) 6 38Vl




‘UOTQIaSUT QMO0 (€ fS0D (Z 9naUL Z-P ¥06 (T

ST Ty IVA IS TS JOVIS dAT-§

I €8E°1E $¥6G°1E - Y0L°19 22°€91 E2°L%BT  99°06S (€
T 1ee”le 20s*le 6L%°29 61°€91 v elll  9%°08S (2
B ] 62¢°1¢ 005" 1¢ »16°29 61°¢91 L0°0LL1  00G°08S
) 912°1e ~ Iee*le 916°¢9 €8° €91 95°0E9T  00°09%
o %60°1¢€ 692 1€ Oe*S9 0%°s91 $0°008T  wU°Lvs
o 1 696°9¢ T T Teelt1e 915°99 &g L9l S9°lLlET  00°0ZS
o 1€8°0€ 100°1¢€ 118°49 06°691 69°2921  ©0°00S
T T T ge9fpe T Zestoe 0 1e6°89 g1°2Ln 95°%s11  (0°08Y
2S85°0¢ 12L°0¢ €86°69 B86°€L1 1L°2501  00°09%
O Jtecne T 8l6TO0E 696°01 82°GL1 06°956 00°0%%
. oB92c0t 9E ¥ OF 688°12 10°941 12°198 00°02Z%
- I -4 ] S 1Y Ad ] 1 19L°21 10°91L1 62°¢8L 00°00%
686°62 961°0¢ B¥S° €L 21°sll 0L " %0. 00°08¢
h I 1 - 2 Y4 610°0¢ 962°%1 8T°ell €0°1€9 00°09¢
61L°62 688°62  666°%¥L  60°0L1 %6 * 196 00°0%¢
TTT O 7T 7T Tgget6e T €sltee T 6%9°sL ZLes91 T1°L6% 0C*0¢¢e
L 65%°62 29°62 092°9L 10°091 HZ°9¢Y G0 °00¢
- yee*62 66%°67 €€8°9L GB°281 L0°6l¢t 00°08¢
212°62 LI€*62 89€°LL 0Z° %41 GE °S2E 00°09¢ '
o %60°62 1S2°62 0L8°LL 00°%¢l 98°%i¢ 00°0%¢ N
8L6°82 1%1°62 CvE°8L 61°221 8e°L22 00°022 '
T o 698°8¢ 820°62 08L°8L €L°801 €L 281 05°00¢
. 951°BZ 616°82 _€61°61L 65°€6 1L°0%1 0G°081
{ 5969°8¢ 218°8¢ 086761 €L°9L ST°TOT GO-09T
o . ez9°sz  0elL°8Z 099°61 98°¢l %6°26 69°6s1
T T TTTTess*ge 1sl*sz 6bL°6L 9L°S9 89°8L 90°891 (T
2L5°82 %€L°82 198°61 L9°29 19°2L 99441
‘ 6968z  l21°8¢ = ¥88°6L 81°19 16°69 9t ey 1
‘ CTTH930Y T TTI936)y T 193G (W) (W) (33S)
30NL 1LV 3I0NLILVY  (1S3M°SOd) IWIL
J2T4iIN32039 31130039  3IANLIIONOCT IaGNITIV IONVY IHOT 3

A¥0173rv¥1l TYNOILVYH3Id0 A/1 90Z-SV AYVN IWIT13¥d

(Pi3u60) 6 3T8V1

P e e e o DR
.. . i




21Z2°o-
91%°0
GHH°0
661°0
BE9*D-
69¢°*n

6%0°0-
26%°0-
SHH°0

61€°0-
1930
DI Ay

L2%°0-

112°0
U2 4 Ad)
yl1e*0-
$0L°0
128°9
10L°0

086°0
19%°90

nse*n

12%°0
e1€°n
8L1°0~
891*D~
$15°0~
GqQu*n-

(930}
10

- UOTALESUT TG40 (€ $S00 (¢ ‘f3snaul 2-r 306 (T
011°2- 606°6C-  19)3°0- 23J)°0- €00°0 012°0- 9L0°¢ gZL*66- 99°06s(E
880°2- 026°0- TZ99°0- 2303°0- 000°0- 91v*v g60°¢t 9iu*66- 9%°08s(C
180°2- 106°C- 290°0- 102°0- 900°0 SH9°Q 660°€ L1c*66—-  00°08S
THe0€2=  Z2L°0- T ER0tT0 400°0- ¢sllto- 66T°0  91¢°¢ 019°L6- 30°096%
286°1- H£L°0- 193°9  902°0- 683°0- BE9°U- €ECE°E 0L6°56—-  00°0%S
2261~ 6El°C- C99°3- 133°0- wL0°0- S9€°0 Y6€ ‘¢ 1¢6*ce- 00°02s -
Gl8°*1- G669°0- 960°0 9JJ°0- <260°0- 670U~ 68%°¢ 6L2°26- ©0°00S
916°T= 269°0= g% J°0- 800°0- 1L10°9- 6% 0- ¢€l6°¢ 90906~ Go°08%
E9L°T- m~m1mu 4% 0°u- 010°0- L60°0-  SY%°U H69°¢ 826°88~- 00°09%
“6QL*1- %19°0- €990 700°0- €6J°0-  61€°0- L2l°¢t €.€°98~ 00° 0%
649°1- €8G°C-  863°9~ %)0°0- 4%6y°0- = 190°0 6LLE G0s°¥8- 00°02%
JOG9°*1- 659°C- T 9%)°* D GJ0°0- %60°0- usH 0 €98°¢ 819°28- 00°00%
6%S° ﬂu.xmmmab- ¥%3°0  %0)°0- 960°0- LZH*0- 916°¢C 6%L°08- U0°08BE
“Z26%°1- 106°0- %90° (¢~ ¢293°0- 101°9~ 112°0 %86 °¢ 08L°8L- 00°09¢
o%%°*1- L8%°0- hmpwo‘.‘ouou@-, U60°)~  9Z%°0  250°% 968°9)~ 00°0%¢
NOY°*T1- 96%°*0- ged* 0 129°0 680° )= L1e°u- 091°% g¥8°¥Ll- 00°02¢ T
YeEyo1- amw;muii _ 88J°0- Le1°C EY0°0~  %UL°0 20ty 68L°2L- 00°00¢
€99°0- LIl1°0- 903°9 €)0°0- 901°0~ 128°0 081°% €1.°0L- 00°08¢ —+
129°0- SO1°0-  900°9 €00°0- 211°90~ 10L°0 G22°Y 99.°89-  00°092 m.
T 009°0- 801°0- 900°0 $33°0- Y01°0- C86°0 192 % 229°99- 00°0%2 1
066°0- S60°0~ $02°9 €39°0- COT1°0-~ 19%°0 LE€2°% sie*»9- 00°022
O  9L1°D- 9t0°0-  800°2 €6J3°C 0e1°0~ uGe°0 BUI € 6cu°e9- 00°00¢ wxi
8ES°0- HN0°C 120°0- 102°C 2€1°0~ 12%°0 OlLY° € L0s°685- 00°081
TT9%0°1-  19%°0- 1¢0°0- 810°0 86G°0 61£°0 9%G°0~- 196°€t9- 00°091 —
166°0- 191°0 941°0 910°0 940°0- gL1°0- T16S°0- €EY°E9-  69°6S1
G1L°0- 92T%2~ "~ 2L0°8= GIT*0- %E0°G- 89T%0= G1.70- 9¢l°69- gu 81X -
GET*0— 992°0~ 110°0~ 280°0- €1€°0- $1G°C- GET*U- 998°€9-  99°%%1
©01°0- 6%C°C- 203°0- J10°0 C00°G- G0J°0- 601°0~ 6%9°£9- Seeyl -
(93d)  (93d)Y  ~ 1S/9301 (1S7930) (S/930} (930) (930) {930} (23S) sl
MV A HO1i1d 0¥ MVA HJ11d 110 MVA HJi1ld Iwil
v TT31IvY 3GNLTIIV 3TJ1H3AA T3IONV 30GNLT1ILIV 3T01IH3A 1H9113 .|;

ONVWWOD u0¥¥3 3GN11L1V

VIVG 1HO9TT3 39V1IS HAI-S

A¥0123rvyl TYNO11v¥340 A/ 90c-SV AYVYN IW]I 134d

T T T (e 3uo)d) 6 318vil




286°0~ L9
6650~ L9
€06°0~ 19°9
REH*T - 8h°9
Gel°1- le*9
»16°2~ 08°*9
6222~ 12°s
g815°1- 8L*h
9860~ 0} i
88G°0~ Y0°%
1%2°0-~ oL*¢
8L0°0 RE°¢€
Ige*0 90°¢
26€°0 9L*¢
21s6°0 gy 2
6¥Z2°0 pZ*¢
0e¥°0- 06°1
682°1- 29°1
6661~ 6e°1
LA G 0z°*1
LY A B €0°1
0Z%°1- 88°0
ges*1- HL°0
A2 B 26°0
69£°1- Z5°0
€11~ ¢7°0
£96°0~ ¥c*0
€c9c*0 - Lz*o
L1T1°0- pz*o
¥69°0 »1°0
z292°2 60°0
oge*1 %0°0
000°0 co°o0
000°0 00°0
(230)
¥Jvilv 40 °ON

3INY HI T4 HOYW

‘el
*¢1
°3Y
.Od
*12
‘6l
.N’
.do
*gg
*921
*9l1
*1627
*61¢
*Cc1%
*C1¢
*lL09
*599
*18¢
*¢89
*5bc9
*%09
*ceq
*0cH
*cof
*18¢
*102
LT
*E5
Xt
*2
*11
*Z
‘0
*0
(Z214/87)

IANSSINJ
JTWVYNAQD

uopyeaedeg TeoTsfyd (€ ‘OO0 (2 foodAr (T
*9¢l? *L01G6E 662 °0 R6E°98  10°6408 . - *30l007--28L°lE _HETEXI L
*602¢ *EZ156¢€ Y€€°0 »EE€°00  GD°0ROR *obb002 ZOL%LE  97°%EY1
*Q6EH YL *31896¢ 82%°09% 6£60°99 19°2808 °202361 O0Tw*3E  95°1%1 (2
*0%0€6R *00620% L182°7L €61L°C9  91°996L *181631 €8b*HE  00°0%1
*Z2HT181 *c8180% €HLEHT 7€Q°6Q  1D°)88L. °28€3BT Llb®tE  25°3ET (T
*6ESTZYT  °*3292¢% /Y€ o€ T CE0*G9  RE°98¢€L *rG1fI1 €€3°57  00°CGET
*2EEQERT  *299E9Y geL L2l QIZ 49 540610 . *3kE36T $32°CZ  00°0E1 . -
*P899€8T °0%8%6% $00°021 9%4°€9  DG°0629 °05IHbT  I¥6°12 00°521
*SBLTHBT °12192S 9%0°€ETT L1.°29 2g€°%%l5 _ °*5?GJ2€T  SE°RI 00°0Z1
*T1E€G6948T °*Z5%1GG 289°901 g20°29 L4526 *29LLTT 2TL°SsT  00°SIT
*01l96%81 °6£6886 L68°001 88€°T9  €1°6E8% *261631 SEI®El  00°211
*6€ZT1GRT  *8HH0Z9 GCH*Ch 96109  T2°cEHS *316H6  5L8°01 00°621
‘6122681 °500259 8406 L12°09 .96°030k . °3Z1s8. gIs°3. 20231 .
*QLLTIGBT °*G09ERS9 91L°*G8 Zy8°66  8D°GILE *ITHHL 577°1L 00°35%
*1€684817 °*1£251L 601°18 €EG°AGE  ZhelBEE . °*LEWS? . §3L°S Q3°31s
‘604481 °8189%1 REG 9L se€*6S  L0°BD1E *JLTILS £3G°Y 00°33
°Cc619€81 °8l981l 8022 H0H°66  Z65°CHRZ *16856%  BES'E. 00°13
*EEB8GZ8T  °LGSO0TR 82089 1€6°6G  €€°6092 °2992%  063°2 po°st
*0L€CTBT  *EebZH8 0GT*%9 808°66  25°15€2.- *3LE3f - LKL . 03I
6166611 °50€E%L8 LE9°09 »az7°09 08°0122 *1362€  9h%°1 00°59 ! |
*698€8L1 °*°581906 HRT1°9¢ €00°19 22°9602_ °*56€G6Z2  1I0°L . 02°332 & .
*16869LT °*E€06L€6 00%°* 8% %02°29 B86°9581 *29302  LL19°D 30°55
*bOLECLT  *529696 68 °9G G96°¢9  £6°T1R2T . °1I163T. _1gb*d.. _33%°3s
*6H0RELT  °LYETO0T  €18°%4G BHT1°99  60°L%91 *51821 362°0 00°GY
*12222L1 *650€601 466°25 802°89 86°$6Sl— °*3H3Ss.. EhI®D . 00°3y A
*G9GLI0LT  *6GLH901 CET° 1S £GG°TL  $6°0841 *9921L 1L3°0 09°SE :
*THLE69T  *9Z%9601 £2Yy° 6y €969l L2°9Z%1 *s416 _  .0£2°2 D0°0E L
*0500891 °G6H0R211 G2R° LYy 609°LL %G *RRET *3GHE 010°0 00°52
4869991 °86G6GT1 €62 °9Yy ZLG*0R  Gh*49€l 21612 Zpa°a . .00°02.
*1607691 °*Zz0l611 Z0L %% 9€€°€’  HB*0GET °3121 100°0- 00°S1
*eSTHEQT  °6922221. 902°tH . Y€8°68  lBeHuEl ‘LLS .120°0 .. 03°21 . ...
*2996191 °*£82€621  GGR°*T4 8H0°R8  LE°*ZHET *122 022°0 00°S
*GETTEST  cELTY8ZT 902°* 0% 000°06 49°14¢g1 *a1t1 300°0  .00°Q .
*0 *6MM862T  000°0 000°06  %9°Tvel *IT11 233°9 00°5~
(871} ta1) (273S/14) (03n) (23s/1) (L4 (WN) (235)
(Ivi0L) NNTIVH3TINIY TNV HIvd 44728134 . .-3WIL . L
1SNYHL 14913%  JUNTONLTONDT A3X T4 3WdS IANITLTY 3INVY LHOT TS

vivQ (49174 3JavicdI-S
A¥N173rvdl TUNDTLIVHIAO A/ 902-SV AHYNIWIT3Nd
0T 379vi




3%€°39
Y€E"9Q
550°99
€61°G09
2€9°69
CE0°*59
91Z°%y
9bbeco
LTL*Z9
870°29
bpe*loQ
961 *09
112°09
ZHR*5¢C
€€5°6G
CEE*6G
Y0466
1€5°6¢
02 °6G
»a2*09
€00°19
»02°29
565°€7
g41°09
pPOL"29
€G5°1L
€964,
509°LL
Zis*0e®
9EE*ER
yeg*en
Ah°RY
000°06
000°06

{"30)

3TNV HIvd ALIDJCTI3A

{0°6lL08
S0°0R0R
19°2808
JL*956L
L0*1R8L
gecogel
Y49*95629
06*0629
2E*HbLS
TL*4128
E1°6E Ry
12°sehs
6°030%
RQ°*¢qlLe
Zholeet
L0°80T¢€
26°6Y¥82
EE° 6092
26%15¢2
neecIze
22°8%07
§C*9687T
t6*19L1
60°Ly91
BG*€G6a1
hce0ayl
L2*9z+1
bYGeERET
IreyIE
68°05¢1
L8 H%eT
Le*zZyel
»9°Tvel
¥9°1%¢el

(S/714)

*EHEQTT T2
*l800TT117
*Ly8S0T12
*QeEY56012
*Zh096012
*ZeverOTC
94289012
*0LBESOTZ
*Z20€0¥ 012
*GESLZONZ
*Ls65T0T12
*HGeb0017
*216e660¢
*H1248602
*evlclele
28699607
*8C7696C<
*€]%76607
43195602
*01%0%602
‘06168607
*a6h0€60C2
*16£92602
*G6lZe60e
*289587602
‘€01L 1602
*986%1602
*G52€1602
*s6611602
*LH0T1602
‘41401602
*RS0OCT607
*L%660€02
*L%660602

(141}
SNIJvy

JCNLINOYW 03XT4 3DVdS

AMOL33ruHl TYNITIVYIAY A/ 902-SV ANYNIWIT13Yd
(Pi3u0)) 0T 3718Vl

£1°26%L
914?264}
7EC0Yv
Ls*Hhlel
Tce1¢€eL
95°*G6€l9
€c*1610
SI®°G19¢
cz*221¢
cZ*692%
06°242%
LL®OLRE
¢L*02¢s¢
61°107¢
9¢°l162
t°hcoy
Te*vaee
f6°QT27
G0°*8¢e0<
63°08RT
ch*o% 1
gg*osaeT
TL°1e6T
Tve16y1
ly*tegqel
c6*eHheT
e *21¢e1
R AEAYA
Zv*1821
839471
G0*3121
C1*92?21
6Q*9Lz1
L5*6Lel

{(</714)
77

SUNEIIA ALTOINIIA ONMY MNNT] IS

2s°e8¢e
€G°ERE
Yl*e8e
Ly*Hee
6U°GRE
I¥°pe¢
9¢*Zhe
60%96¢
S0°66¢c
cL°CUY
LT°720%
50y
€6 H0b
1¢*60%
G690+
L0*L0%
09°10%
B1°R0%
$8°/0%
LeE*60Y
$8°*60%
67°01+%
$1°014
ST 11¥
SS° 11+
S6°TTH
65214
e8°21%
LI®ETY
v ETH
09°e1¥
00°%1%
LetH 1Y
6C°H1%

(S/14)
AQ

61°960¢
QZ*K60F
GT HETE
GHoEETS
20°621¢
91°500€
GE°FI8
86°91L7
66°R9G7
8L°0ZH2
6€°€122
ze*1212
10°€86T
211481
LG°10L1
€R°H9G T
Z8°€EnT
L1°0T€T
06°66T1
g1°1R01
14486
16°118
29°19,
€2°199
10°096
16°%94
1goL¢
9€°662
9g*122
90°cg T
0+ %98
LR*HsH
€40~
00°0

(</14)
X0

viva (49114 3oy 1SEI-S

uotjeredag TEoTsAyd (¢
£971BUTRIO0) UOTeITABN 3TOTYsp Yyoune]

*GEQHDY
*GH0H0Y
*09¢vsee
*00661L¢€
*prec2le
*ERGHHE
*QRH21¢
*AR0€87
*2a736¢
*r621¢2
*ROGK02
*¢12681
*RYLICLT
*GGEEST
*$998¢1
*0R1%71
*460211
*055001
*29868
*LI008
*LT01L
*2Rc?9
*GROHG
*GETLY
*0%1I0%
‘elefre
*11992
°02102
*gelel
*chel
.0&00
*91HG~-
*leL11-
*/1T8T1-~

(14}
z

*322211
*261911
153511
*3e5p1T
*rRESHIT
°3230€11
*be0IIT
*ERI5DT
*%¥53101
*653501
*1823¢€d1
*el0121
*ES366 -
*320L5
35545
*H3529
*LZ535
*3RBA3
"6&3932
*303%3
*26Li3
*T15803
*5433¢
*h5631
*LeGgyl
*3LHL
*LIYIL
*HGe3 3
*58292
*222%3
‘cele?
LR E
*51236%
*2%5¢C8

(L4}
A

3913112
*J063231172
*3%312112
*€dL56012
*3Ivh25212
*11-082172
*3£263012
*533715012
*53%3£012
*35552012
*332»1012
*552¢0012
*£3525622
*GZhHTRSDZ
*533%152¢2
°*53%3353¢2
11535522
*£30256012
*I5L3%522
*5332%63¢2

*LASHESIZ.

*INZ20€532
*2g132622
®73622532
*I1s351522
*15591602
13841632
*hi1c1602
62311602
*RY 521502
*22:01832
*715%360¢2
*$385060¢
*32352522

(t4)
X

03IXTA ugqmw*

‘0040 (2 ‘00dI (T
‘€T ON SSOVd #

9ceyl (€
92°ty1
95°1I%1 (2
99°0%1
95°8E1 (T
09°5€T

.Q0°JET . -

00°521

0p*021 . -
09°5T1

00°0171

00°531

00°021 ..
00°55

00°0% ,
00°53

20°03

00°GL

00*aL 4
00°S9 °
00°0% A
09°65 _
32215

093°6%

0°9% . __
00°GE

02°2¢

00°62

00°02

20°G1

00°ar ..
09°5

02°0

00°5-

(7315}
INIL
149174



UCTIRIBISG TT®

Tsdud (€ fC0M0 (T fo0ar (T
E93BUTIMOOS 3378 You ma p

aXTd Y3Ieg 0T ON SS0Vd »

22323 99°806¢9 */2960¢ J9°¢c19 QZ°2 62°6L1¢ *06AGT1FZ *ET1l- *LTH5s61 pg*eyt (€
G02°*79 18°K04Q *REOGCOE £O°EET9 072 TL°1971¢ *cn11¢? *F11- *9R1561 QZ7*en1
SeL* 19 60°G169 *eHE36¢ LO°7219 gacy 6£°GI2¢ *eele7? *311- *%23651 33°1%1 (2
£0E*1Q CT“€08? *RIZER? Z1°L55G nz*1 Cre112¢ *9Cc2112 *5711- °*37213R1 20°0h1
260°19 FH®G2L3 "GEHBGL? Qf *h 165 S1°1 G6“102¢€ *GGHeoe 221~ *13€581 3segel (1
065°5C 11°¢e?le *12q14? 13°12%¢ €11 HC*CLOf *eT19791 °3?71~ *2I67LT 00°st1
IRY %G 00°659¢ *£0i222 RO°0hRY Qz*1 RH*H267 *IR5GCT *Iel- *735¢861 00361
ZEs0C SR ¥ 44 *H65961 58°33€hH c9°1 RG*0LL? ©“1€1b€1 *vZlenl 00°s2t
91E*cS gzZ°LZ9% *9&62L1 96°918¢ T2°1 28°*6197 *sHAETT *35220¢€1 oo 021
+19°¢€¢ LE*CLTH *612161 5C°39¢¢€ TR*0 €o*19%7 *Z066€E *yI5L11 511
?08°16 RE*BYLE *HRG2¢1 ER®*7G652 L0°0 £6°R0E2 *RT1108 *5¢£2501 00°011
260 °5% ¢ *AGEE *CTHGTT F1vzL6e LG*0- »1°RG12 *11¢£9¢ ; *7ihH5 )3°391
RIR LYy U6*8662 *CRUGOT RE®G22Z €1°1~ 69*AN07 *CEEHS *061-~ *L30%3 00°031
L55°cH Yyeloa7 "R 1HOH A6*LOAT oge - RQ°HOQY *710h4 *Thl- *Tigvt 30°55
ggEZeeH YGTHIFL *ORT R Q11791 Gl 1~ T€*YZ2L1 *2CZs¢ *Gel - *323%3793 03°%9%
Lol 0% EE*ER0Z rgeLeo 7(°59¢1 RY*7- L1°1RCT *Ky) L2 *5371- *751L¢ 00°53
91T*H¢ 111901 Chh0bG GU*ETT fHhe7- GE*8HHT *QQGc1? *H11- °J355"% Qo 08
L£RT15C¢ AH*RTFT *RlOGH ZR*7¢s £G*2~- 12°¢7¢1 *75€G7 *T21~- »C33Z2% opect :
602°*7¢ G0 2ZH1 *£0ERE Ze*ial 0G*2- $1°9321 *9¢12T *33- *3€839% Jasar
ZEG LT 19t RH7 TeInie 23118645 CHhel- 9R*9601] *NLLY® *3 - " 3250t ng*sy ©
90T62 RE*GCHOT cZQN0Z VR TS Cg*Z- 22°765 *3219 *h- *33ES 0339 !
506°12 {uo°166 €012 L6048 nzez- Qo *+#QQy *001% *75- *£3302 c°33
(%2°91 LETCIR 22191 Q€157 6£6° 1~ cGecll *qQQ97 *7h- *31631 30°95
51641 L3°889 *H10€1 Zh*TLT L1~ L1°999 *9561 2t~ 12621 00csY
EGT*TT JU°sLS ‘9586 70°0T1 £G°1- H2°596 °168 *H2- *1%35 20°dy
0sn°8 bTI®ELY *0e7L 1259 az° 1~ HGeaahy *72% i 1- *R92¢ 00°SE
apzes czZelee *€516 5Ly G8°*0- 19°KLE T ¢ *71- 33513 gn®ic
€557 9¢ * Q67 *Nohe 97°571 6£6°0~ LA®L62 *cc *2-~ *e5he gnes’
40721 96°¢€22 6512 ré-Ad 95 *C- 16°€7227 *Q °5- *5312 0332
»62°0 8L*9GT 1121 91°2 €€ °0~ gl*act °*7- S “T121 07°st
g8l¢°*0 £9°1S *gQls Gé*0- 9¢g 0~ 63°L5 °C- *Z- *3L3 0a° 21
QGcE*0 €L°GY °222 G*o- ©1°0- €1°GH °0 *)- *222 00°g
¥/N 00°*0 ‘111 Go*D 00°*0 00*0- *Q- *0- *IT1 00°*0
Y/N Co°®0 *T11 00°0- so*C 0neon- ‘G- *3- ‘11t g31°5-
(c3m) (ss714) (14 (<714) (S/714) (s/714) (L4 (1 {td) EL
JV1ONV HIVd ALIJDTI3A NOILT1SOd 7 A0 X0 7 A X PR
. 30NLINOYW 13X T4 HIMYI ALTINTIA 03XTH HIWYF NTETISOd N3AIXTA H414v3 t4o1 4
3*

VIvVO IHOTY4 39viS gI-S
AMOLIDIrY¥L JUNTITIVHIAD A/ 902-SV ANUNTWIIING
(P,3u0)) OT 318Vl



uotyeaedeg TeoTsAyd (€ Q0@ (2 ‘CoEI (T

G9G° 82 L2L°*62 YAR*6L *Q0L 007 8L"LE veeenl (€
69GeAe L2L*R? SEAY) *6HuH007 oL*ic€ 272°cH1
QG *Rz Q2L°*8? 606°61 *707961 19°9¢ 35°1%1 (2
EbG°Q7 0T2°R2 LRI AL Y] *1pL16R1 RHOHE 33041
€HG*R2 G0L*R2 29661 *2R€¢981 AaheEe 35°8e1 (1
G2G6°R2 orgeqy RZ0°0Q *fCclELl fR*62 J3°ccl
€06°82 G99 °R2 €01°08 *96G6RG1T §9°G2 32°0¢1
yeheQZ 9499 *RY 0L1°08 *0G61+%1 65°12 72°671
19%°82 629°82 0€2°089 *c960¢1 LERE R 22+021
265° 82 $19°R7 Z/2°C8 *ZRILTT 1L°ct 723°611
6EHY°RZ 10982 62€°0R 061601 £ET°¢1 20°0711
926°R7 6RG*37 6£9€°09 *9iGHA P01 2)°501
L1v*Re 616°382 Go%° 08 *gZ1Iv8 76°R 22°031
YLK/ DLG*RZ SEH*OR *91v+l €zt o Jo N
1Gv°e2 295°82 19408 *LEHSO 51°¢S J23°25%
G6€°87 0G66*9?2 €O5° 08 *0LTLS 9c 4 JJ1°58
06€£°87 166°8¢2 706°08 *06G6% HG¢ 3J°08
GRE®Q? 9vc*82 LIG*0R *09924 697 JIr°5¢L
18g 92 £46°Q2 62G°08 *REEOE o0°2 00°aL (
argeey ohceez 6EG*OR *IRGOE cHhe 1 33°%3 o
9LE*PZ LEG*R? LyE*08 *66€62 16°1 J33°99 «a
hlE*R2 9FGeR? £66°08 *7q907 f9°0 33°*¢s {
FLE®Q2 b€G*az LSG"0R *21601 £v°0 33°3¢
zLeea? £¢Geaz g9s°CQ 61621 9740 J)*cH m
ZLe*se €€G*82 295°08 9486 »1°0 n0*0%
1L€°97 2€G6°R7 Heg* (08 *q97} 10°0 20 *G¢
TLeE* w2 Z€6°82 »aGg*QOR 6416 £0°0 32°0¢
1,697 2€c*e? GoG*Qe *qChHE . 10°n n3°g?
1L€°82 2€6°82 596* 09 *1612 20 2332
1L€°82 2e6n?7 GoG* 0P ‘0121 00°0- J2°cl
1Le°*82 2ec ez G9G6° 08 *llq 00°0 3231
1L€°82 2€5°3? GOG* (R *12?7 00°0C J33°¢
1Le° 87 2€6°902 G96* 08 °011 00°0 32°0
TLE®R? 2€G0? . 6608 *OT1 0o 33°%5—-
(237 (037 1030) (14 (AN {735
JONLT LYY 3ONLT VY {1S3Mecnyg) IWIL
I HINTINID 214131039 3INNETONTY 3NNty Y EGIA 2 149174

viva 1H9T74 3IoviS dI-S
AADLIICYH] TUNDTIVHIADY A/ 907=SY AMYNIWITINd
(P,3u0l) OT 3718YL

l



___911°86 °0 ‘0
911°86 *0 *Z6%061
. 911°86 _ ‘0 ‘615061
888°96 °0 *826061
_.9€8°%6 0 = °1e0161
Z281°¢ce °Q *goveel
¥86°16 ‘0 "ecoe6l
60668 0 0 *H10€61
952°88 0 "lE%66T
T 661°68 D *o92822
£26°€8 . *G *0EY822
" 090°28 0 *16€822
212°08 ls) *4€9822
TTele*sL 0 0 *tossiz
69€°92L _*0 *029822
- 26€E°YL 0 *€86822
L1e°2L %0 tes%8cc
T966°0L 0 0 *18182¢
6£9°89 *0 *596822
%iG6°99 *0 *lsgB2e
022°%9 *0 *g9H»Bee
"€66°19 TPD T *evy98lc
016°6S °Q *804822
00T°€9 2 S *ros8ee
009°€9 N TG4 51144
009°%¢9 ‘L ‘»1L1961
099°€9 RS *0912%
"039°¢9 el *6662%
(930) (2147871) (9
GNVWWNOD 3dNSS3I¥d (Iviol)
I30NLTIIVY HOL1Id  DJIWVNAQ 1SNYHL

*€86TL
*9€LTL
*ZH61L
*€2808
*86968
*02986
*209201

188911

*00L521
*50Ls¢el
125991
*9e¢elS1
"G5 1891

“6L68L1

*561681
‘619002
"9E9112
*1s22ce
*990¢¢ed
‘188€%2
VYR X ¥4

*125692

*eee9ll
*8e1L82
°619682
*1HHe62
*800Y62
*210%62

(47)

1HOI3M

- 000°0~
vyey o8
c02°s8
VU 9L
616°89
0LL*29
SlL°ls
$92°¢€S
1%0°1s
ell*%s.
6S1°0s
SOL®9%
SYL ey
9L)°1¥
6Gl°8¢
869°9¢
B9L*vE
€e0"¢ce
zss°1e
2s1°0¢
098°8¢2
sgLtLe
£6S5°92
165°62
89¢°6¢
2es* 12
296y
£EH9°*y

(2J33S/13)
NOIL1VY¥3T300V 319NV HIvd ALIDCI3A

TYNIGNLTINGD

UOTHISUT 37940 An tgon (2

fqonayy Z-pr %06 (T

ViVa 1H9I1I4 39viLS gAT-S

A¥0123rvyl TYNOILVY3IdO A/T 90Z2-SV AYVNIWIT3¥d

T 3789vl

JONVY

¥66°68  60°SBYSZ  *Z6%SES  2¢v%°L66 99°06s (€ |
660 *06 69°29962 °1145€G 2.6°.S6 9%°08s (2 .
B10°06  6S5°€29S2 °119S€S €9.°556 00°08$ r;
89% *06 G9°L20%C °wBYlES 2€9%° 088 00°09S "
QZ8°06  L1°10922 °1S92%S 656°608 Q0°0%S i
8e0° 16 16°€0e12 °*11.6%S 2i18°ctwl Q0°02S
€1T°16  €S°11102 °61%.SS  661°189 00°00S
0s3°16 §8°9T061 °*€€L%9S 11%°€C9 00°08% k
0SB*06  0L°H%66L1 °1BLOLS 61%°89S 00°09%
866°06 €£1°0L691 °*2606LS %E9°91S (0°0%Y
292°06  6L°9%6S1  °LSYLlLS 952°89% 00°ulY
991 °68 10°€20ST1 °*119LlLS 6&%6°22% 00°00%
GUT*68  2L°HSTHYT  °BESYLS L0S°UBE QU°08E
€22°88  0Ou°*Bsetl ‘061895 1€l°3%€ (0°09¢
$92°L8  09°91921 °6208SS 9Z%°€VUE 00°0%E V
0Lu°98 Lv*62611 °GlL€EYS B81%°69¢ 00°0Z¢E
#89°98  L0°6621T1  °6G6%2S  166°6€2 00°00¢€
260 €8 €6°01201 °Tev10S 189°%02 00°08¢ ¢
oce*18 m~.¢~Ho~ *6GIELY SL9°SLT 00°092
J0€ *6L 0% °9896 *gZ96ey 11v°8%T 00°0%2
Q60°LL  1B°HH26 *GL800% 9LL1°221 00°022 \
€L9°9L %¢€°CG88 *61199¢€ 999°86 00°00¢ )
eLG°2L 2L*e0s8 *ey0Llut 6L6°GL 00u° 081 :
Y€2°69  6C°€028 *e6l16C 819°%S 00°091 i
82589  6T°EvlsB *6E06€EZ 9BT1°0S 69°651
612°19 29°6608 *9¢lG12 28%°2% 90°8%1 (T
166°99 948908 *IL6%02  960°6E  99°441
84€ *99  LC*6LU8  °*9UL00UC Z8L°LlE Yeenl
(930)  (23S/1i4d) (13) T (WN)  (D23%)
)0 T3IA InNiL
G3x14 39vdS  30Nn1I11v 1H9I3




uoT3zasul 3TqI0 (¢
S37BUTPI00) uoT3eBTARN STOTYSA youne]

‘son (2

feenayl 2-r $06 (T
:€T ON SSOVd

YEE b 6G°G89GZ *SE1ZHH12 S1°662%¢  19°G%ETl L9°6228- °*BHLELE ‘Hlvwivy *T4611¢e 42 yy*ues (€
I°06 69°2995Z °*€1124v1¢e £6° "LEYT  ZH°TSET HE°LT6L- C€PLH.99 1Yy y¥ *HEEHHE JC 99°u86 (2
810°ue 6£6°¢2962 *ST11Z%%1¢ OT*9EEHT  9Ee*6%ET 16°G 160~ *bEYHELSG  °Ge . 9% *HoibbE UL NESRNT 1
89% 6 ITRVRZE YRS § 1 22'% ¥ P10 7E6L 9S8l 68729 L- *Suilcly toliny *69GLHG L BRI
AYAREN & LTI°10922 °*S196%%1¢ 11°6991¢ mo $£ 221 €6°G €G- "N2¢4G16G  *GZ2%u % *GHT1e9 ¢ FIPRRIL 14
CLRRTS 16*€0ET1Z *o189Y6Hy1e ¢ 9%, ¢ *99 11 oo.m.o‘- “ZEQLSlS  *22lHE *usloly 2 PR PL4
E111¢ ESTTTT LS *€99%6%1e S oneT N¢.m~ﬂﬂ BH"0HEe— *LO6RLGRY  *HEL1GE N E T DRV
J60°1¢ 3EGT 61 *9212lvi¢ w».wo¢rﬂ Gut 90T BYTFICn- *ERbyl by *wit Y¢ CLNBLEE T v T uBY
JGHC e LthhelT CT1CeeLvT2 et llG PRIl GHT T - CLuEellh trer Lg IR ot L9Y
REG CL*LENT “6%iduyle LECCH LD gt gt Gy = "bbRlLie CLivl? cloyv il ST 2
CGe" ¢ £L°YGHh1 "% TEeI? 6817 L1 “eto b G - CRGERmhE ¢l LGt Ll id e iCY
SHL*EL | SVAE BTN SR SR TSR L 2 16 HHuyl e o5t Lo¢s 1. - i9¢% 1e *6LC -5 *e9leecld v T IaY
Gul°6¢8 ¢L*3GTI%T *HB9ZEHIT Z€Le w1 16038 TE°L591- *Hlwtind  *5G{.5¢ Cehp 6218 I T
AR TS FIORE X~ «- T VRS 0 CcetTEZE T vt QL E%C 11— TlLL 0SE *82% . ¢ *ieeelele * 5t
992 LE 1991w 2 C9v94HTe CETELGET metY Ll GpESr- CGEZ2chl gy e ‘rlvEe €18 Lty i
LT 9 ~¢.omoﬁﬂ *68226%12 31°62061T ©06°199 G2°CHe—  *699lL.C  *tHs . € VRN A ¥ tult i
969 ° %8 LT°G6ZTT *199¢e%12 L6 LLZ1T L8199 6h°6Y *COLSYET  *ges 61 *rnlestlc LN I
ZEC°EE €9 1401 *82€01%12 GE*HR9.T CGCELS  BTICLLY *6229291  *uSCtil CCELLYe e BRINT Y4 \
g 1E BL*HL1 1 *%L3Z8€17 LST€ZT1° T £€°6€S £2°49% *geltlyl  *€9¢.91 *veeveele cuu9Z L
SIEC6L IV°9896 “HILR%ET1Z #c.mwmn G UG S1°8%Z1  *SHLIEZ21  *0l6941 *Gulelele R 2 ¥4
JED°LL L8°%%26 *HgI 1€l Fu*68.6 1£°29% 66G°€29T  °TI1eve 1l *Lyelvl *eavHE2 1L el
€EL9° %! Y€ 3GHE  *S%099212 L6°219& GeY  £°1661 °*B2LLGE *LiveEl *GLERbZ12 Ju*O0L
2L%2L 2L ENGE  *€RY91212 51 69°Lo€ H1°14€Z °*L1964Y *GHeLel 2Ly 21¢ 2. 081
HE€2°69Y 62°€L28 *€£°€19112 2v2fLL CT*9LE  €E€°€TLZ  *€9Gu€S AT | *teevelle J5%291
H2G6°8Y 62°€HTw  *1198%11¢ 34 LEGL QZ°BLE SH*EHLT  C1hGied T INA *Clvevine 69681
SI2°LS 29°66G *evesScl 1 GL®GRY L vh*28¢ { 1*%9€? *5986¢€ Y *62.e11 ceevy 112 9.°8%1 AH )
165°99 9% 89E  *T139%1112 LL*9GH] €¢"€EHE E€L°LGCE  *28441% *4$¢i911 *r1z.1112 99°Hy1
E5€°99 LI%6Lul  *ehEnllle €1°26%L 2G°ERE  €£1°960CE  °*SEsh b *022911 *ob19.112 be*esl
(23¢) (S/714) (13) (S/714)  (S/Z13) (S/i4) (14) (14) (14) {23S) ’
3TI9NY Hivd ALIDOT3A SNIuUVY 20 AQ XG 7 A X IWlr
JGNLINOYIW G3XI4 3IvdS SYO0L123A ALIDOTI3IA OGNV NOILISUd GIxid 3IVdS - 1H9I 13

ViVCO IH9I4 39v1S 9AI-S
AB0123rvyl 1WNOI1AVHE3d0 A/ 962-SV A¥YNIWII3Ibd
(Pi3U0D) TT 378Vl



€66°68
§00°06
610°06
96%°06
118°06
L0T1°16
261*16
621°16
316°76
6%9°36
9827 *06
Y%l °68
21068
280°88
2v6°98
816°68
6L6°¢€8
121°¢8
210°08

0€9°LL

8L6°YL
660°21
206°89
£6%°59
L6S *H9
81G°¢€9
96229
220°2¢%

(930)

TONV H1Vd

ZlLoesey?

LE1EE92

L2°262%2
0E°*969¢2¢
99°6921¢
YL*1L661
Sh°6llBl

84%°%8921

60°29991
8E°LE961
e1°H29%1
02°069¢1
61°Lc821

g8 LZuZl

19°88¢211
0640901
Le*sL66

€57L6€6

w@.o;mg
91°%6¢8
86°8961
BE°H6GL
g6 1LelL
L1°100L
59°84%69
8€°6L89
L2°6689
99°4069

(S/714)
ALID073A

*2el6E19

*229168%

*HHH988¢G
*8ES6CIYS
*¢lsdCls
*266209Y
*65lLlicy

*H0SYL8¢

*196ZY6E
*Tesuede
‘118867
*95£999¢
*68el11ve
*€392L1¢
°G6l98%61
*leg8ell
*86S0%S1

 CT6THSET

1018411

‘gl1e11on

*l€E82S8
114101
*82OLSS
*996L 1%
*$9988¢
*GR2LEE
*236%1¢
*62960¢€

(14)
NOT11S0d

JANLINOYW G3IXTI3 Hivv3

g1°8L2¢EC
69°GEeed
lB*6blEl
£€9°€G68B1C
9h* LSS0l
16°2L¢61
UB°26281
61°%6211
6C°65€91
$¥9°L0%GT
82°96%H1
09°6Ls¢el
0¢°6sLet
19°88611
98°0L¢C11
60°96S0T1
%1°1966
CH*EI9E6
6L°6618
26°9928
Y8*29lL
L6°982L
HH*8E 89
Ye* 1199
8°L1¢e9
#6°6919
21°8¢19
99°*¢e 16

(S713)
I4¢

89°6%L1
guteell
B9°62L1
oL*6861
6c 1941
sL¢vel
68°1¢ecl
48211
8% °0eUl
4 A
£9°9¢td
80G°SYL
96°699
6L°6LS
¢1*%0s
2et ity
28 e9¢
88 °20¢
62° <Y<
sL*%81
£1°0¢el
€v°8L
al°te
£9°¢

'3 20
¢t
69°¢
8¢

(S713)
AQ

uoTresuT ITR0 (€ fS0p (2 fIvnaql 2-f %06 (T
§397BUTDIO00) 91TC nondma vnmmm n@mmu :0T ON SSOVd =

99°0v69~
9¢°6999-
61°16569-
ce*L16G~
L9°8GC6~
Iy oH9y~
€6°H90Y—

. gecolse-

1€°0662~
$6°¢2C6<l-
61°6%Ce~

92°LO9T~-

$1L°6811-
96°8LL-
21°48¢-~
6£°0-
getele
gBe*o6ed
628601
L6°6%%1
80°96L1
ev*lell
VAR A ¥4
s9°2lige
€5°9682
yl*us0t
le*Tx1l¢e
62°6L1¢

(S714)
XU

AL120713A Q3X14 Ihddw*

vivd

(p,3uo0)) TT 378Vl

1H9119 39v1S dAI-S
AB01930Vd1 TYNOTLVY3d0 A/ 972-SY AUVNIWII3¥d

*198¢C19
XA E-E-2°)
*6lL22L8S
*Z2S960CY%4
*L9LL606Y
*L68LESY
*6eeiddy
‘665498t
*gclelst
*6lellct
*y18216¢

°1092€92

*e6eH9¢cd
*Z%dedie
*€ls68U1
*H260L91
*21%89%1
*geezLel
*6H90601
*LE00Z6
“e6L69L
*6EE6U9
*1e189%
*Ue9stet
*Tudklt
*H649L9c¢
*4696¢cc
*ubslec

t13)
¢

NUTLISCO owx_wfrwmmw*.

*L1611€ °*¥69.5¢~- 99°u6bs (€
cgviv62  *6Li88e- 9%°0BS (¢
*lheE6e 061482~ Ju°o8s
391092 *8C966T- 0C°09¢
*9L9622  “Hyvbly~  LuTUYS
*6%9102 °*EEvlis  Qu°udls T
*qlesLl  °€BUBET QU °00$
*y2€¢61  beBEll uu*08Yy
*ZHLUET  “HsBElC PVl
*9G1111 ~*10L€Ee  GutlYy
*LEHEL *evlblLt NIVAIVIA
*0%9Ll IS ES DU*00Y
*666€9 *295E Yy 00 08¢
*6u2ls *191:e9% 00°09¢
“LLEUY  *69Ll%ly  UDO%E .
*L101€  *6658i% ouToZe
*150€2 *LyEYLYy U0*00€ ™
*61¢91 *669¢£9% 00° 082 !
*2€601 CEUESYY 00°092
* 1999 “1isb6ly go*owd
*ggst  *0velBt  Q0u°0éc
*Cohl *966LYE GG°002
"Lot _*esglve w0081
*66- *Ho6ubn2 u0°*091 .
‘Y- *S6L9€C  69°5S1 -
‘66— *1eiv12 9a°a%1 (T
ell- *219¢€22 99° 441
‘¢l1l1- lEv661 TRE 12 B -
(13) t13) (23sy
A X  3wir
IE} COAH91 -



 eBetle
1ec le
62€°1¢
912°1¢
¥6)° 1€
596 °0¢
1€8°0¢
€69 °0¢€
266 °0¢
21%° J€
892 ° ¢
821°9¢
686°62
£68°62
61L°62C
886°6¢
. esvteZ
T hegc6l
. 2letez
T 960°6¢
8L6°82
) G98°8C
961°8¢
T pe9ctel
829°82
686°82
2L5°82
596°8¢2

(930)
30NL11V1
J19IN3D039

%66 1¢
206°1¢
006°1¢
LBE 1€
692°1¢
GET1°1¢
100°1¢€
298°0¢
121°0¢€
8L6°0¢
9E° €
662 °0¢
961°0¢
610°0¢
688°6¢
€sl°6¢
$29°62
669°6¢C
Li€°62

16262

I91°6Z

- 820°6¢

616°62
¢18°8¢
06L°82
152782
Y€L"8C
L21°82

(930)
3qNLE VT
21130039

uoTIasuT 3TQI0 (€ 509 (¢

Y0L*19
6L%°C9
»16°29
9L6°€9
(v *e9
919°69
118°L9
1€6°89
£86°69
€96°0L
688°1L
LylL*dl
gyse el
962°%L
S66°HL
6%9°6L
(9c°9L
€894
89e Ll
oL8°LL
ove*8l
08L°8L
e6l°6l
0866l
C99°61L
66L°6L
198764
yRE°6L

(930)
(1S3M°S0d)
3aN1LI9NGT

*Z6%SES
*T1%6€S
*T195€S
*H8YLES
*LS92Y%S
*11L6%S
*61%LSS
*EELH9S
*L8LGLS
*250646
*LS%LLS
*1LYLLS
*HESYLS
*C6189¢
620856
*S1LEYS
* 456426
*16%10¢
*6UTELY
*GZ96EY
*sL80CY
*6TL95¢
*€HULCE
*esiisc
*6EU6ELZ
"9eL512
*LLbYLE
*97L)0T

(id)

JcnNiiLav

ViVGe LH9I174 39V1S gAI-S.
A4C103CVY1l IVNUILVY3AO A/ 9,2-SV AYVUNIWIT3¥d

(p,3u0d) TT 3718Vl

fqsnayy 2-p $06 (T

¢y *Lo66
Ls°LS6
9L 656
€4 °8Y
G668
18 gL
UE *189
19°€29
Z%°895
89°915
92°89%
%6 °22%
15°08¢
€1°0%¢
€4 "€ 0t
29°89¢
$G °G€Z

89 °%ud
L9°6L1
I%°8+%1
8L°221
19°86
Bo *GL

29495

61°8
8% 2y
(1°6%
RL*LE

{WN)

JONVY

s9°c6s(€ L
g9 Cus(C
QU°08S
00° 09
00°*u%s
Go*ues
UC*nus
QOUEY
vutu9y
GO 0YY
L0*tey
06° 0%
oo°uBe
002°09¢
GJI°O%e ‘ .
00°02¢ '
00°0CE O
v 082
_0C%09¢
0G°0ve
gu°ice
vo*uue
VIRV R |
Uvt091
69°661
95891 (T
99°49n1
veenl

(23S)
Inll

1HO9I 4




TABLE 12

PRELIMINARY AS-206 LAUNCH VEHICLE OPERATIONAL TRAJECTORY
REFERENCE TRAJECTORY COMPARISON

i}

Preliminary Revised Preliminary
Description Operational Reference Trajectory Reference Trajectory
Trajectory ( R-AERO-DAP-66-66) (Reference 2)
Max. Dynamic Pressure
Time (Sec) 73.00 750” 76.00
Altitude (km) 12.21 12.78 12.70
Space-Fixed Velocity (m/s) 768.7 790.6 768 .0
Path Angle (deg) 59.63 66.21 59.28
Angle of Attack (deg) -1.30 0.03 - 0.40
Dynamic Pressure (kg/m2) 3361, 3613, 3426.
Longitudinal Acceleration 2.2, 20.29 20.28
(m/s?)
Heating Indicator (kg-m/m2-rad) 18.8 x 10° 22.1 x 106 20.0 x 10®
0.E.C.0
Time (sec) 141.96 141.15 143.56
Altitude (km) 59 .80 55.62 57.52
Space-Fixed Velocity (m/s) 2463.6 2417.8 2352.8
Path Angle (deg) 66.10 67.39 66.89
Angle of Attack (deg) - 0.90 2.12 1.61
Dynamic Pressure (kg/m<) 76. 119. 91.
Heating Indicator (kg-m/m2-rad) 65.7 x 106 7.8 x 106 65.1 x 106
Geocentric Latitude 28.56 28.56 28.55
Longitude (deg-W) 79.91 79.92 79.93
aes
Time (sec) 580 .46 600.90 603.53
Altitude (km) 163.19 163.23 163.22
Space-Fixed Velocity (m/s) 7822.0 7828.8 7828.8
Path Angle (deg) 90.00 90.00 90.00
Longitudinal Acceleration (m/s2)  26.0i 25.83 26.51
Geocentric Latitude 31.33 31.38 31.54
Longitude (deg-W) 62.48 61.77 62.02
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PRELIMINARY S-206A L/V OPERATIONAI TRAJECTORY

Figui~ 1

S5-1IB STAGE TILT PROGRAM
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Figure 2

PRELIMINARY AS-206A L/V OPERATIONAL TRAJECTORY
S-IB STAGE VEHICLE PITCH ATTITUDE RATE HISTORY

e

120

100

SNy

i/

1.2
0.8

<£‘ o
o

0.4

%88/3ep ~ FIVY FANLILLY HOLId

84-431.62018C

JAN 68

-39 -

0.8

-102

FLIGHT TIME ~ sec



" JAN 68

Figure 3

PRELIMINARY AS-206A L/V OPERATIONAL TRAJECTORY
S-IVB STAGE PITCH AND YAW ATTITUDE STEERING HISTORY
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Figure 4

PRELIMINARY AS-206A L/V OPERATIONAL TRAJECTORY
S-IVB STAGE VEHICLE ATTITUDE RATE HISTORY
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Figure 5

PRELIMINARY AS-206A L/V OPERATIONAL TRAJECTORY
S-IB STAGE ANGLE OF ATTACK HISTORY
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Figure 6

PRELIMINARY AS-206A L/V OPERATIONAL TRAJECTORY
S-IB STAGE DYNAMIC PRESSURE HISTORY
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Figure 7

PRELIMINARY AS-206A L/V OPERATIONAL TRAJECTORY
ANGLE OF ATTACK AND DYNAMIC PRESSURE HISTORY
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Figure 8

PRELIMINARY AS-206A L/V OPERATIONAL TRAJECTORY

VEHICLE ATTITUDE RATE
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Figure 9

PRELIMINARY AS-206A L/V OPERATIONAL TRAJECTORY
TARGETING PLANE PARAMETERS: PERFORMANCE EFFECTS

/

/

/

ﬁ;nding Nbde (6y)
\\\\

04431628
JAN 8¢

//l,/

g {

- TS<

B ~ ~

[ \ ~

£ . §
v<,

ad g
ha|
[4]
L

5 0 3 & 8 3

"8QT ~ INIWIMONI LIAYO NI IHOIEM

- 16 -

0.5 1.C 1.5 2.0

ANGLE INCREMENT ~ deg.

-1.5 -1.0

-2.0




Figure 10

YAW ATTITUDE HISTORIES

PRELIMINARY AS-206A L/V OPERATIONAL TRAJECTORY

TARGETING PLANE PARAMETERS:
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APPENDIX A.

"LAUNCH VEHICLE CHARACTERISTICS"
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R. C. Callaway
0. M, Hardage

L. L. McNair
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